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GENERAL INDEX 
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A. & W. Electric Sign Co., 459 
Accounting room, Lighting of, Philadelphia 
Blectric Co. By, Pai. Bartlett, *646 
Acetylene industry, Opportunity for young 
men in. By A. C. Morrison, 578 
Acetylene light: 
Briquettes for generator, New type. By 
H. Koffler, (R) 527 
Chicago convention, 283 
Compared with kerosene, 519 
Comparison with petrol-air gas. 
Bingham, 307 
Flare lights, buoys and lighthouses, 509, 
(CR) 584 
Home, Country. By A. C. Morrison, 596 
Inspection of generators, France, 59 
Mantle manufacture. By L. Cadenel, 307 
Medical diagnosis under. By A. C. Mor- 
rison, 316 
Miners’ lamps. By A. C. Morrison, 538 
Pharos lamp, 448 
Railway use of, (R) 363 
Street lighting, Increasing use in. By 
H.-T. Owens; 7 
Lown plants, otatistics.,.crby (A. » D. 
Adams, (R) 583 
Winnipeg, Manitoba, 364 
Acetylene lighting and insurance rules. By 
A. C. Morrison, 40 
Advertising : 
Newspaper, Boston, 399 
No license for “ Ad” writers, 519 
(See also Commercial engineering of 
illumination; Signs.) 
Air-petrol gas, Comparison with acetylene 
gas. By C. Bingham, 307 
Albany, N. Y., Improvement in quality of 
gas, 125 
Allis-Chalmers Co., San Francisco office, 178 
Aluminum electrodes used as a condenser. 
By G. A. Johnstone, (R) 412 
American Gas Institute, Convention, 445, 501 
American Institute of Electrical Engineers, 
Papers presented April, 1907, 54 
Arc lamps. (See Electric arc lamps; Gas arc 
lamps; Magnetite (luminous) arc lamps.) 
Arc light, Origin of name, 95 
Architecture, Art and commercialism in. By 
Kenneth Macdonald, Jr., 523 
Architecture and illumination. 
Perrot, 463 
Architects and lights. 
Loie Fuller, 623 
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Comments by Miss 


Architects, vs. illuminating engineers, 100. 
By Bassett Jones, 390, 507; A. A. Woh- 
lauer, 467, 571 

Art glass in illuminating engineering, *683 

mea hodds. iluminated = sign. By G.- D. 
Janes, *290 

Asbesto-Gleam Mfg. Co., 684 

Atlanta, Ga., Lighting conditions in. 
R. Collier, 37 

Atlantic City, The greater and brighter. By 
Le We Byers, *120 

Auction room, [Illumination of. By N. Mac- 
beth, *488 

Auditorium, Chester, Pa., Lighting of. By 
JD; Shattack, *428 


By W. 


B 


Baltimore, Md.: 
Gas lighting, 619 
Lamp posts at Custom House, *671 
Lamp to replace tungsten being per- 
fected, 672 
Lighting competition, 419 
Lighting contract for Electric Park, 190 
Patterson Park Lake, Lighting of, 672 
Rates, New proposal, 620 
Street lighting changes, 420. 
Blumenthal, 569 
Street lighting statistics for 1908, 619 
Beasley calorimeter, 105, *107 
Benzine air gas burners, Tests. 
418 
Berlin public lighting, (R) 363. By L. Bloch, 
584 
Betts, Philander, 579 
Benjamin Electric Mfg. Co., 179, 302, 580 
Bibliography : 
Journals, 60, 124, 188, 245, 412, 416, 460, 
470, 523, 524, 582, 634, 635, 692 
New York Public Library 634 
Various technical associations, 53, 54 
Black paper and white letters, 166, *213, 275, 
283, 338, 571, 572 
Blaugas: 
Garlignting. by). 0 Marshall, CR) 527 
Compared with other gases as to lighting 
and heating power, 618 
Descriptions of, 234, 307 
Book reviews: 
Agenda de L’Electro, 304 
American Practice of Gas Piping and 
Gas Lighting in Buildings. By Paul 
Gerhard, 241 
Cyclopedia of Applied Electricity, 633 
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Book reviews: (Continued) 

Das Electrische Bogenleight: Seine Ent- 
wickelung und seine Physicalischen 
Gundlagen. By W. B. Von Czud- 
nochowsky, 189 

Electrical*Gontractine. By Ls-J. vAuer- 
bacher, 360. 

Electrical Illuminating Engineering. By 
W.E. Barrows, Jr., 582 

Men Who Sell Things. 
Moody, 52 

Standard Hand Book of Electrical Engi- 
neering, 304 

Boston: 
Newspaper advertising, 399 
Rate reduction, 398 
Boston Edison Co., Commercial Hluminating 
Engineering division of, 397. By H. 
W. Moses, 686 
Bracket for inverted gas street lamps, *619 
Bray gas burner, Advantages of, 39 
Bread sheeting used for lamp chimneys, *311 
Bremer lamp patent infringements, 178 
Bryant electric fittings, *581 
Butialo, Ni seyo: 
Gas mantle lamps for streets, 315 
Lighting difficulties, 420, 528 
Bureau of Illuminating Engineering, New 
York, 301 
Bushlight: rod filaments in place of gas man- 
tle<435. ATS. 7451, 54 
Business conditions: 


Magnitude of lighting industries. By E. 
ies Wiliottias 

Progress in illuminating engineering, 28, 
370 


Year’s lighting progress. (Letters from 
representative companies), 37, 108 
Business departments. (See Commercial en- 
gineering of illumination.) 
Butter-ball of Italians used as light, *251 


C 


Calculator for use of illuminating engineers. 
By Norman Macbeth, *21, 29 
California, Municipal lighting in, 120 
Calorimeters. (See Gas calorimeters.) 
Camden, N. J., Lighting rates, New Contract, 
61 
Candle, Spherical, vs. the lumen. 
Hering, 438, 444 
Candle-power : 
Candle-power standards and the gas in- 
dustry, 502 
Candle-power units, Report by Illumi- 
nating Engineering Society, 462 
Determining mean _ spherical candle- 
power without use of Rousseau dia- 
gram. By Norman Macbeth, *27 
Drawing Rousseau diagram using cross- 
section paper. By W. S. Kilmer, *25 


By: Gari 
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Candles: 
Candle-nut light of the tropics. 
Lodian, 426 
Curious candles. By L. Lodian, *535 
Value of candle industry, 3, 6 
Car lighting: 
Acetylene gas, (R) 363 
Blaugas. By J. T. Marshall, (R) 527 
Carbons, Mineralized, Development of, 383 
Carbons, Tariff on, 665 


Cartoons: 
Asleep at the switch, 515 
Call of the wild, 51 
Get in line, 625 
Looking forward, 235 
There’s many a slip, 170 
Time to come out, II2 
Case School of Applied Science, Instruction 
in illuminating engineering. By H. B. 
Dates, 49 
Cazin, F. M. F., Obituary, *545 
Central station policy. (See Commercial en- 
gineering of illumination. ) 
Central stations, Number of, 120 
Chandeliers. (See Fixture design.) 
Chester, Pa., Lighting. By J. D. Shattuck, 
*428 
Chicago : 
Arc lamp, New type, 247 
Lighting business in. By E. W. Lloyd, 
a7 
Lighting ordinance, 61, 125 
Rate reduction, 364 
Street lighting, 316 > 
Chimney, Invention of, 304 
Church car on Trans-Cibirian Railway, *590 
Church lighting: 
Chicago, Small church, 185 
Electric, (R) 306 
Santa Sophia, Constantinople. 
Fulton, 692 
Cibiria, Illumination in. 
Clark, J.C. Ds 576 
Cleveland, Ohio. Street illumination by gas 
arcs, *145 
Cleveland Window Glass and Door Co., *683 
Clock, Luminous, in Eiffel Tower in Paris, 
289 
Coffeyville, Kan., Lighting costs, 420 
Color: 
Perception of. By F. W. E. Green, (R) 
525 . 
Psychological effect of, 232 
Color blindness. By J. H. Springer, (R) 412 
Color of walls, Effect on illumination, 185 
Color value as a requisite in photometric 
standards, 565 
Color values of different light-sources, New 
method of comparing, 212 
Colorimeter, Ives. By H. E. Ives, 465 
Colorimeter readings on various sources. By 
H. E. Ives, 465 
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Colorado Electric Light, Power & Railway 
Association, 355 

Columbus, Ohio, Municipal lighting plant. 
By G. H. Gamper, (R) 469 

Comer, W. E., Portrait of, *367 


Commercial engineering of illumination: 


Boston Edison Co., 397. By H. W. 
Moses, 686 

Complaint department, 
Wichita, Kan., 354 

Complaint department and the illuminat- 
ing engineer. By A. H. Sikes, 292 

Contract agent and the representative, 
236 

Contracts, Explanation of. 
Keleher, 352, 402 

Cost of lighting affected by color of 
walls, 185 

Form of proposition submitted to cus- 
tomers, 177 

Gas and electric competition, 102, 227, 
285, 455 

Illuminating engineering as a commer- 
Clalsfactor- By VV. Re lansingh=230, 
*204 

_ Inspection of residence lighting, 57 

“ Killing the goose,” 224 

New business methods during periods 
of depression, 237 

Newspaper advertising in Boston, 399 

Outline lighting and the central station. 
By George Williams, 400 

Progress of the year. (Letters from rep- 
resentative companies), 37, 108 

Salesmanship, Art of, 52 

Solicitor, Necessary knowledge of, 294 

Solicitors’ opportunities. By E. L. EIl- 
liott, 114 

Tungsten lamp, Commercial significance 
of, 33, 103. By F. C. White, 169 

(See also Cartoons. ) 


Commercial field for illuminating engineer- 
ing. By E. L. Elliott, 676 

Complaint department: 
Experience at Wichita, Kan., 354 
Illuminating engineer and. By A. H. 

Sikes, 292 
“Coney Island” of Providence, *146 
Constructive illuminating engineering, 30 


Contracts and contractors: 


Contract agent and the representative, 
236 

Convention of national electrical con- 
tractors, 284 

Explanation of lighting and power con- 
tracts. By A. H. Keleher, 352, 402, 
456 

Opportunities in illuminating engineer- 
ing, 279, 202, 344 

Cork-gas lighting of old Iberia. 
Lodian, 426 


Experience at 


by 


By. 
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Costs: 
Electric lighting, 362 
Gas systems, high-pressure, 618 
Street lighting. By J. Schmidt, (R) 418; 
DY  Harrison;, CR) ss4 
Council Bluffs, lowa, Lighting contract, 420 
Cutler-Hammer Mfg. Co., 359 
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Dale Company, 181, 303 
Daylight : 
Daylight illumination and sky brightness. 
By P. J: Waldram, (R) 525 
Intensity of daylight. By L. J. Lewin- 
son, 464 
Decorative designing and illuminating engi- 
neering. By A. J. Marshall, 493 
Decorative lighting, *533 
Denver: 
Illumination of civic center. 
Gentry, *135 
Lakeside, the. “ Great White City.” By 
W. E. Comer, *367 
Special lighting. By J. M. Connelly, 
(R) 360 
Street lighting. By R. G. Gentry, (R) 
305, 316 
Des Moines, Ia., Street lamps, 247 
Detroit, Mich., Progress in gas lighting. By 
A. P. Ewing, 39 
Diagnosis under artificial light. 
Morrison, -3103 °F. W.-L: 
M. J. Sturm, 570 
Distribution of light from various forms of 
portable lamps. By Dr. Monasch, 57 
Direct and indirect illumination, Relative 
merits, 121 
Dixon & Smith, St. Louis, Mo., 355 
Dover, N. J., Street lighting rates, 308 
Dust trap and gas adjuster, Winn, *394 


HS Welt ec Ga 


Byte ©. 
Peebles, 514; 


E 


Edinburgh, Candle-power reduction, 418 
Electric arc lamps: 
Carbone three-phase lamp, 187. By Voll- 
hardt, 244 
Description of lamp, (R) 242 
Development of. By J. Rosemeyer, (R) 
636 
Evolution of the voltaic arc. By Isidor 
Ladoff, 95, 155, 219, 277, 340, 382, 441, 
447, 660 
Excello miniature arcs, 359 
Indicator for defective service, 362 
Queen Acme miniature arc lamp, *117 
Street lighting, Extent of use, 8 
Tests for street lighting, by N. E. L. A. 
committee, 224 
(See also Flaming arc lamps; Magnetite 
(luminous) arc lamps.) 
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Electric incandescent lamps: 


Candle-power and voltage on different 
types, Relation between. By F. E. 
Cady, 468 

Carbon and tungsten filaments for high 
voltage and low candle-power. By 
B. Duschnitz, (R) 526 

Comparison of carbon clusters and tung- 
sten lamps for office lighting. By C. 
J. Goldmark, *18 

Efficiency increasing device, 363 

Evolution of the voltaic arc. By Isidor 
Ladoff; 95, 155, 219, 277, 340, 32, 
441, 447, 660 

Helion lamp, 280. By H. C. Parker and 
W. G. Clark, (R) 412 

Historical notes. By E. R. Knowles, 
(R) 305 

Improvement of carbon lamps, 186 

Invention of. By E. R. Knowles, (R) 
242 

Just-Wolfram 220-volt, 362 

Kuzel lamp manufacture, (R) 244 

Leading-in wires, Manufacture of, 186, 
(R) 244 

Linolite, 405, *684 

Mean horizontal candle-power of metal- 
lic filament lamps, Methods of ob- 
taining, (R) 306 

Mercury-carbon. By E. E. Hopfelt, 526 

“ Metalite” lamp, 186 

Metallic: 

Advantages and disadvantages. By 
Leon Gaster, 122 

Discussions of. By Mr. Doane, 101; 
W. Wedding, F. Remane, 417 

Effect on industrial conditions, 58 

High temperature and efficiency. By 
Dr. Karl Sartori, 122 

Manufacture of. By D. Duschnitz, 
418, (R) 526, 584 


Over-running, Effect of. By H. Re- 
mane, 471 

Supporting and winding filaments, (R) 
307 


Testing quality of, 186 

New lamp to replace tungsten, Balti- 
more, 672 | 

Rating of lamps, 32 

Renewal of high-efficiency lamps. By 
J. F. Musselman, Jr., 601 

Street lighting, Extent of use, 8 

Tests at University of Illinois, (R) 360 

Transformer for metallic filament lamps, 
122 

(See also special names of lamps.) 

Electric lighting: 

Competition with gas, 102, 227, 285, 455 

Decorative lighting, *533 

“Demand for cheap 
country,” *370 


light sweeping 


Electric lighting: (Continued) 
Evolution of the voltaic arc. By Isidor 
Ladoff, 95, 155, 219, 277, 340, 382, 
441, 447, 660 
Factors to be considered in costs of 
lighting. By J. Schmidt, 362 
New lamps and lighting costs. 
mane, 362 
Small town results, 355 
Electric lighting industry, Value of, 5, 6 
Electric Motor & Equipment Co., Newark, 
N. J., 178 
Electrical Testing Laboratories, Meeting of 
lamp inspectors, 303 
Electrocraft Publishing Co., 355 
Empire State Gas and Electric Association, 
Paper presented November, 1907, 54 
Euphos glass, 361, 522 
Everett, Wash., Street lighting, *197 
Excello Arc Lamp Co., New York, 178 
Eyes: 
Defective eyesight of school children, 
Statistics, 258 


By Re- 


Effect of various illuminants. By A. 
Broca and F. Laporte, 361 
Electric light, Is it injurious? Discus- 


sion by Seabrook, Bell and Krall, 
162 

Euphos glass, 361 

Fatigue of the eye and general illumina- 
tion, 567 

Glass opaque to ultra-violet rays, 507 

Physiological effects of light. By J. S. 
Dow, 86 

Preservation of eyesight in children. 
By He E> Jy B1ss,-05 

Ultraviolet rays, Effect of. By Schanz 
and Stockhausen, 361, 416, 471, 635 

(See also Printing.) 


F 


Factories. (See Industrial lighting.) 


_ Fake illuminating engineering, 445, 505 


Filaments in place of gas mantle, *35, 418, 
*451, “S11 
Fireflies and an illuminated sign. By G. D. 
Janes, *290 
Fitchburg, Mass., Gas lighting, 247 
Fitchburg Cotton Yarn Co.’s plant, Illumina- 
tion, *485 
Fixture design: 
Adjustable pendants for chandeliers, *450 
Colonial fixtures, *560 
Commercialism in. By E. L. Elliott, 2o1 
“ Competitive” designs for fixtures, 274 
Effect of new lamps on old fixtures and 
accessories, 568 
Gas fixtures, Possibilities of artistic ef- 
fects\in’ “By EAL, Elliott, *43% 
Glass chandeliers, Modern, *269 
High-class fixtures for retail stores, 272 
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Fixture design: (Continued) 

Illuminating engineering and the fixture 
trade, 607 

Jandus fixtures for Daniels’ boulevard 
system. By C. L. Eshleman, *410 

Limits of art in. By E. L. Elliott, 266 

Nernst lamp, *521 

New lamps and new fixtures, 166 

New York street lighting. By H. T. 
Owens, *314 

One-light chandeliers, Descriptions of 

various, *204 

Origin and use of Louis XIV fixtures, 70 

Portable gas chandeliers, *229 

Safety device for suspended fittings, *449 

Simplicity as an element of decorative 
Dit yel lee FH tott, ~330 

Tungsten lamp fixtures, *181 


Tungsten street lamp fixtures. By C. O. 
Baker, “543 

Two-light chandeliers. By E. L. El- 
liott, *378 


Wakefield fixtures, 302 
Wooden gas fixtures, (R) 583 
Fixture manufactory, Evolution of a modern, 
273 
Fixture manufacture and illuminating engi- 
neering, 345, 667 
Fixture manufacturers, Need of national or- 
ganization, 347, 386, 390 
Fixture manufacturers and tungsten lamps, 
054 
Flaming arc lamps: 
Berlin, Germany, 233 
General Electric, *357 
Grant lamp, *183 
Jandus new form, 122 
Machine shop lighting, *486 
Progress of, 29, 566 
Status of. By L. A. Auerbacher, A. A. 
Wohlauer, (R) 412 : 
Stave lamp, *357 
Street lighting, Extent of use, 9 
Street lighting, Newark, N. J., *641 
Toerring, *358 
United States, *359 
Vertical carbons, Blondel, 417 
Victor lamp, *580 
Flasher patent litigation, 176 
Florists, Incandescent lamp for, (R) 527 
Flux of light: 
Calculating, from diferent sources. By 
Carl Hering, 381, 447 


Calculating illumination by “flux of 
light” method. By Cravath and 
WWansmeh, 460; EL. Elliott, *407, 
562, *610 


Flux of light and the fluxolight paper. 
By A. A. Wohlauer, *655 
Foote, Pearson & Co.’s globe photometer, 
*620 
Fort Worth, Texas, Decorative lighting, *313 


Fostoria Lamp salesmen, Annual meeting, 303 
Fothergill, H. R., 178 

Price leah slic 

Frosted lamps, Comparison of plain and, 60 
Fuller, Miss Loie, quoted, 623 


G 


Gartley, W. H., *631 
Gas: 
Blatizas,:234, 307, CR) +527, 618 
Candle-power reduction, Edinburgh, 418 
Dannert process, from coke and oil, (R) 
242 
Eighty-cent gas in New York City, 617 
Generation of. By Vivian Lewes, 123 
High-pressure gas systems and cests, 
618 
Hygienic value of gas and electricity, [n- 
vestigations. By Dr. Rideal, 123 
Measuring gas, light and heat. By J. B. 
Klumpp, 56 
Rating of, 120 
Rating of by calorific value, 104, 105 
Reducing illuminating values. By 
Thomas Newbigging, 123 
Standards of light and their use in the 
photometry of gas. By C. O. Bond, 
(R) 120, 502 
Gas Appliance Exposition, 576, *626 
Gas arc lamps: 
Cleveland street lighting, *145 
Inverted lamp, Humphrey, 460 
Progress in use of, 38 - 
Gas burners: 
Benzine-air, Tests. By H. Lux, 418 
Obsolete, for gas testing, England, 59 
Sick-room lamp, Hill, *670 
Gas calorimeters: 
Beasley recording, 105, *107 
Sargent, *184 
Various, 105 
Gas cock, Locking, *458 
Gas company inspectors, 
Bysllab-Owens, 577 
Gas connection, Macaroni. 
420 
Gas incandescent burners: 
Anti-vibrators, Turner and Hands, *392 
Compressed gas vs. compressed air, 307, 
418 | 
Development of. By T. J. Litle, Jr., 10 
Dust trap and gas adjuster, Winn., *394 
Efficiency increased by use of steatite 
cone, *391 
Esperanto, 449 
Glover street lamp, *669 
Halman invention, to prevent firing back, 
*303 
High-pressure systems vs. other systems, 


245 
Indianapolis, Use in, 39 


Suggestions for. 


Byeke bodian, 


8 THE ILLUMINATING ENGINEER 


Gas incandescent burners: 
Junior burner, *300 
Keith high-pressure lamp, 244 
Lighting hints, 669 
Mantle support, Kriegel, *509 
Meker burner improvement, *392 
Mixing devices, *448 
Rod filaments, called “ Bushlight,” ped 

ALS) *A51, *S11 
Steatite cone increases efficiency, *391 
Street lighting, Extent of use, 7 

Gas incandescent burners, Inverted: 
Anti-vibrator, Sugg, *450 
Anti-vibrator, Turner and Hands, *392 
Arculus cluster, *230 
Bland lamps, *510 
Bray, Advantages of, 39 
Bray reversible burner, *458 
Burner on flat flame fitting, *508 
Clustered burners, *4409, *5I11 
Etna burners, *510 
Hands “cool inverted burner,” *229 
Ignition. (See Gas lighters.) 

K burner, *510 

Keith & Blackman, *230 

Keith high-pressure lamp tests. 
Wedding, (R) 363 

Mixing devices, *448 

Pharos, for show windows, 187 

Progress in use of, 29 

Rector lamp, *117, 460 

Silva lamps for florists’ shops, *510 

Standardization desirable, 59 

Street lamps, *618 

Street lighting experiments, Manchester, 
England, 167 

Thorpe, *35 

“ Tweedie,” 


(Continued ) 


By WwW. 


Two forms of, *508 


Gas incandescent mantles: 
Corrugated, *168 
Impregnation terms, 
Ramie fibre, *449 
Rod filaments, ‘ Bushlight,” 

ASI, *5SII 
Standardization desirable, 59 
Theory. By Vivian Lewes, 122, 527 
Value of different combustibles for mak- 

ing mantles incandescent. By A. 

Granjon, 245 

Gas industry, Value of, 5, 6 

Gas Light & Coke Co., London, 34 

Gas lighters: 

Automatic control of street lighting by 
means of pressure wires in mains, 
123, 168 

Automatic vs. manual lighting of street 
lamps in London, 393 

Economy of automatic system at Tip- 

ton, England, 168 

Gunnung automatic controllers, 167 

Kelvey valve tube burner, with tumbler 
switch, *169 


Meaning of, 36 


733 4is, 


Gas lighters: (Continued) 
Mashelyne invention for controlling 
lights by opening of door, 229 
Various devices, 12 
Various methods of lighting and ex- 
tinguishing. By T. J. Litle, Jr., 462 
Gas lighting: 
American practice. 
241 
Baltimore, 619 
Competition with electric lighting, 102, 
227; (Letters from gas companies), 
285; 455 
Costs, with high-pressure gas systems, 
618 
Domestic lighting, 568 
Electricity or gas? The Problem of the 
small consumer. By J. D. Macken- 
zie, (R) 306 
High-pressure, London, (R) 637 
Hints on use of incandescent burners, 
669 
Illuminating engineering with gas, 
Injury to books, 59 
Japan. By M. Graham, 637 
Progress in. By J. MacGhee, 637 
Progress in inverted gas lighting in 1907. 
Byles kitles Jeet 
Progress of the year. (Letters from 
representative companies), 38 
Reducing gas bills. By R. A. Field, 242 
South Africa, Illumination in, *628 
Store lighting. By F..W. Goodenough, ~ 
34 
Street lighting in English towns, 670 
Tests in Germany. By Schmann, 585 
Gasoline gas lamps in street lighting, 7 
Generals Electric Co. 181 356 
General Electric Co., Factories of, 42 
German-American Electric Co., 183 
German-American Insurance Building, New 
York, ‘Light and powetsin:, (By, hea 
Owens, (R) 305 
Germany, Tax on gas and electricity, 585, 
636, 668; By M. A. R. Brunner, 679 
Glass: 
Art glass in illuminating engineering, 
*683 
Euphos, 361, 522 
Opaque to ultra-violet rays, 507 
Globes and shades: 
Absorption of arc lamp globes. By T. J. 
Morris and E. G. Farrow, (R) 635 
Developments. By V. R. Lansingh, 45 
Phoenix, 407 
Grand Rapids, Mich., Sign lighting, 247 
Great Britain: any 
Gas progress, 34 
Lack of co-operation between gas and 
electrical interests, 57 
Lighthouse illumination, 121 


By Paul Gerhard, 
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Great Britain: (Continued) 
National Physical Laboratory, Work of, 
121 
Natural gas in, 670 
Patent laws and manufacture of goods, 
393 


H 


Hagerstown, Md., Cost of lights, 190 
Hale, Robert Sever, Portrait of, *397 
Hartford, Ct., Lighting contracts, 61, 474, 


528 
Hartford bridge, Special lighting at dedica- 
tion, *531 


Helion incandescent lamp, 280; By H. C. 
Parker. and W. G. Clark, (R) 412 

Holophane Glass Co., 45 

Home lighting, *559; By A. C. Morrison, 
596, *648 

Hotel lamp posts in. New York. By H. T. 
Owens, *137 

Hotel lighting, Seattle, Wash. By-L. P. Zim- 
merman, (R) 583 

How J. Peter Packard learned to light up. 
By Go Dy James, *5 12 

Piya bi) en Pec 7 


I 


Illuminated music, in London, *110 
ILLUMINATING ENGINEER: 
First periodical of its kind, 50 
Gas lighting interests, Attitude toward, 
102 
References to, 57 
Value of advertising in, 113 
Illuminating engineering: 
Art in, 446 
Bureau of Illuminating Engineering, 
New York, 301 
Central station department of illuminat- 
ing engineering, 397 
Commercial field for. By E. L. Elliott, 
676 
Commercial importance of illuminating 
engineeting: . By V..-R.. Lansingh, 
239, *204 
Common sense and, 668, 691 
Constructive engineering, 30 
Contractors, Electrical, Opportunities 
for, 279, 202, 244 
Data, Need of more, in regard to light- 
ing installations, 664 
Decorative designing and illuminating 
engineering. By°A. J. Marshall, 493 
Definition of, 30 
English view of, 503 
Fake engineering, 445, 505 
Gas illumination and, 665 
Growth of popular interest in illumina- 
tion. By George Williams, 175 
Instruction in the technical schools, 47 


Illuminating engineering: (Continued) 
“Laborer worthy of his hire,’ 344 
Lesson picked up by the man on the 

street, *173 

New electric lamps and illuminating en- 
gineering. Discussion by Mr. Doane, 
IOI 

Plain talks. 
502, *610 

Progress of, in America, 370 

Progress of the year, 28 

Progress of the year. (Letters from 
representative companies), 37, 108 

Rudiments of illuminating engineering. 
By A. A. Wohlauer, 89 

Sign specialist, 236 

Subdivision of, 567 

Illuminating Engineering Society: 

Annual meeting, 631 

Convention, 385, 443 

Papers at convention, 461, 468 

Papers presented, from Dec., 1906, to 
Jan., 1908, 53 

Responsibility to the profession, 500 

Standard of light, Efforts for, 617 

Illuminating engineers: 

Architects vs. engineers, 100; By Bas- 
sett Jones, 390, 507; A. A. Wohlauer, 
467, 571 

“Born” and “made” engineer. 
S. Kilmer, 36 

Illumination: 

Absorption-of-light method of calculat- 
ing illumination. By A. S. McEllis- 
ter, 583 

Accounting room of Philadelphia Elec- 
triccCo. BysPoH:. Bartlett. 646 

Auction room, Philadelphia. By N. 
Macbeth, *488 

Calculating illumination by the “ flux 
of light” method. By E. L. Elliott, 
*407, 502, *670 

Calculation of, by flux of light method. 
‘ables. By Je ck.Cravath-and V. 
R. Lansingh, 466 

Calculation, Helps in rapid preliminary. 
Bye eere vain aride. Vek: lan 
singh, 305 

Calculation of illumination with the ordi- 
nary slide rule By: J. S..Codman, 
E52 

Calculations simplified. By T. W. Rolph, 
692 

Calculator for engineers. 
Macbeth, *21, 29 

Color of walls, Effect on illumination, 
185 

Comparison of carbon clusters and tung- 
sten lamps for office lighting. By 
C. J. Goldmark, *18 

Daylight, Intensity of. 
son, 464 


Byts deni ihott, 82,407, 


By W. 


By Norman 


By L. J. Lewin- 
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Illumination: (Continued) 

Determining derived photometric quan- 
tities, New method of. By Norman 
Macbeth, *214, 286 

Determining mean spherical intensity of 
a lamp by length of straight line. 
By ASE “Renney 146 

Different classes of service, Table of il- 
lumination required, I19 

Direct and indirect, Relative merits, 121 

Distribution of light from portable 
lamps. By Dr. Monasch, 57 

Downward vs. horizontal illumination, 
(R) 242 

Early history, (R) 187 

Efficiency, Relation of, to art, in house 
lighting, 653 

Eye fatigue and general illumination, 
567 

Flux of light, Calculating, from differ- 
ent sources. By Carl Hering, 381, 
447 

Flux of light and fluxolight paper. By 

A. A. Wohlauer, *655 
lighting tests, Germany. By 
Schmann, 585 

Historical study. By Niemann and Du 
Bois, (R) 243, 525 

Home lighting, *559 

Home lighting, Country. By A. C. Mor- 
rison, 596 

Home lighting, New York mansion, *648 

Illumination-tester. By W. Thorner, 636 

Indirect lighting: 

Comparison with direct lighting, 121 

Cotton mill, *485 

Criticism of, 615 

Discussions. By A. D. Curtis, *540; 
A. J. Marshall, 643 

Osram lamps, London, (R) 416 

Large vs. small units discussed by W. 

D’A. Ryan, 227 

Measurement of street illumination, 57 

Merchandise and illumination. By B. H. 
Stowe, 55 

Number of lamps for uniform illumina- 
tion. By ‘A. A. Wohlauer, (R) 305 

Outdoor arena, St. Joseph, Mo., (R) 523 

Problems made easy. By W. R. Bon- 
ham, I19 

Reflections from ceiling, walls and floor, 
Experiments. By V. R. Lansingh 
and T. W. Rolph, 468 

Spherical candle vs. the lumen. 
Hering, 438, 444 

Uniform illumination with various types 
of illuminants. By Weinbeer, (R) 
243 

(See also Street lighting; and similar 
headings. ) 

Illuminator:. published by the Tungstolier 

Co., 680 


Gas 


By Carl 


Illusion box, *350 
Indirect lighting: 
Compared with direct lighting, 121 © 
Cotton mill, *485 
Criticism of, 615 
Discussions. By A. D. Curtis, *540; A. 
J. Marshall, 643 
Osram. lamps, Use of in London, (R) 
416 
Industrial lighting: 
Flaming arc lamp in machine shops, *486 
Gas lighting in factories, Possibilities of. 
By oT sf. Liles rece 
Indirect illumination in a cotton mill, *485 
Mercury vapor lamps for railway shops, 
(R) 360 
Textile mill illumination. By A. S. Hub- 
bard, (R) 242, *480 
installation work, Structural difficulties in. 
By J. R. Strong, 463 
Instruction in illuminating engineering in the 
technical schools, 47 
International Acetylene Association, Conven- 
tion, 283 
Isles of safety, *504 
Italy, Tax on electricity. By Fasolt, (R) 585 


J 


Jandus boulevard lighting system, *179 

Japan, House and street lighting in. By M. 
Graham, 637 

Jersey City, N. J., Lighting contract, 62 

Johns-Manville, H. W., Co., 405, 684 
Detroit office, 178 

Juice: published by Pettingell-Andrews Co., 
630 

Just-Wolfram 220-volt lamp, 362 


K 


Kansas City, Mo.: 
Franchise contract, 125 
Lighting notes, 419 
Kerosene lamps compared with the acetylene 
light, 519 
Klemm & Co., 406 
Knoxville, Tenn. : 
Gas company’s show window, *492 
The “great white way.” By R. P. Wil- 
liams, *142, 284 
Kopra light of Asiatics, *252 
Kuzel lamp manufacture, (R) 244 


L 


Lamp chimney, Invention of, 304 
Lamp posts: 
Atlantic City, *131 
Baltimore Custom House, *671, 672 
Combined with trolley pole, San Fran- 
cisco, 316 
Concrete, Chicago, 316 
Daniels’ boulevard lighting system, *179 
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Lamp posts: (Continued) 
Historical memorials, Philadelphia, *477 
Hotel signs of New York. .By H. T. 
Owens, *137 
Gas lamp posts, Development of. By 
Heel. Owens; #423 
Jandus types, *411 
Philosophy of the lamp post, *253 
Lamp testers, Meeting of, 303 
Library lighting: 
Bates Hall, Boston Public Library, *79 
Library illumination. By E. L. Elliott, 82 
London reading rooms. By P. Blagg, 
(R) 635 
Public library (Typical problem), *71 
New York; Carnegie Branch. By L. B. 
Marks, 467 
Reading room, Boston branch library, 
*8o 
Light: 
Calculating and comparing lights from 
various sources. By Carl Hering, 
406 
Color values of different light-sources, 
New method of comparing, 212 
Color value as a requisite in photometric 
standards, 565 
Colorimeter readings on various sources. 
By H. E. Ives, 465 
Efficiency of most common sources of 
light. Experiments. Table. By Dr. 
He Line 92, 160 
Energy consumed for light, 454 
Flux, Calculating. By Carl Hering, 381, 


Intrinsic brightness of lighting-sources. 
By J. E. Woodwell, 468 

Perception of light and color. By F. W. 
E. Green, (R) 525 

Physiological effects of light, 614. By 
J. S. Dow, 86; Seabrook, Bell and 


Krall162 
Pressure of light. By W. Kaempfert, 
287 


Psychological effects of, 232, 664 
Reflections on light, 148 
Spherical-candle vs. the lumen. 
Hering, 438, 444 
Ultra-violet Effect of, on eyes. By 
Schanz and Stockhausen, 361, 416, 
471, 635 
What is light? 


By Carl 


Dial Noting, (R) 


305 
(See also Standards of light.) 


Light falling through lattice work, Effect of, 
*234 

Lighthouse illumination, 59, 121, (R) 584 

Lighting, Curious methods of. By L. Lodian, 
*251, *311, 426, *535 

Lighting industries, Magnitude of. 
Elliott, 3. 


Pye le 


Lighting installations, Need of more data in 
regard to, 664 
Lighting progress, 28, 37, 108, 370 
Lighting phenomena, Curious letter on, 454 
Linolite lamp, 405, *684 
Liverpool, Street lighting statistics, 167 
London: 
Lighting statistics, 448 
Meters tested, 230 
Street lighting. By A. A. Voysey, (R) 
307; N. H. Humphreys, 472 
Street lighting, Bracket for inverted gas 
lamps, *619 
London correspondence, 34, 105, 167, 220, 
3901, 448, 618 
Long Acre Light & Power Co., New York, 
denied, 308, 343 
Los Angeles, Cal., Lighting costs, 61 


M 


Machen & Mayer Electrical Mig. Co., 182 
Machine shops. (See Industrial lighting.) 
Magic illusion box, *350 
Magnetite (luminous) arc lamps: 
Description of. By Prager Dressler, 58 
Efficiency of, 41 
General Electric, for operation in mul- 
tiple, *181 
Notes. By H. N. Chamberlain, (R) 412 
Street lighting, Extent of use, 9, 29 
Street lighting, Toledo, (R) 469 
Magnitude of the lighting industries. 
Le EeAott,3 
Mahoning & Shenango Railway & Light Co., 
Youngstown, Ohio, 238 
Marks & Woodwell, New York, 457 
Medical diagnosis under artificial light. By 
A. C. Morrison, 316; F. W. L. Peebles, 
514; M. J. Sturm, 570 
Mercury vapor lamps: 
Calculating illumination. By K. Norden, 
470 
Cooper Hewitt automatic tilting. By F. 
H. von Keller, (R) 120 
Cooper Hewitt self-starting, *404 


By E. 





Cooper Hewitt, Progress of. By A. D. 
Childs, 42 

Kuech quartz-glass lamp. My O. Buss- 
mann, (R) 471 

Prospects of, (R) 307 

Railway shop use of, (R) 360 

Textile mill lighting. By A. S. Hub- 
bard, *480 

Meters, Gas, Regular tests, Syracuse, N. Y., 
248 


Methane mantle, *35 

Mill lighting. (See Industrial lighting. ) 

Milwaukee, Wis., Sign lighting, 247 

Miners, Acetylene lamps for. By A. C. Mor- 
rison, *538 

Miniature arcs, 359 
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Minneapolis : 
Lighting rates, 364 
Ornamental street lighting. By R. H. 
McGrath, (R) 360 
Monopoly, Is supplying electricity a natural? 


o 

Montana, Illuminating engineering in. By 
G. W. Pearce, 113 

Moore vacuum tube light: 
Color matching by, *4og 
Hospital operating rooms. 

Sturm, 570 

New York Post Office tubes, *407 

Morris, Elmer P., Co., 520 

Morris & Somerset Electric Co., New Jersey, 
364 

Morrison, A--C., *578 

Mrs. Tungsten’s suggestion. By G. D. Janes, 
*O23 

Murray’s Italian Gardens, New York, Ilfumi- 
nation of, *555 

Music, Illuminated, in London, *110 

Mutual Benefit Electric Light & Power Co., 
Newark, N. J., 125 


Bye MM. J; 


N 


Naphtha lamps: 
Cost of lighting. By A. D. Adams, (R) 


469 
Extent of use, in street lighting. By H. 
T. Owens, 7 
National Bureau of Standards, Papers pre- 
sented, 54 


National Commercial Gas Association : 
Convention, 457, *626 
Papers presented January, 1908, 54 
National Electric Light Association : 
Convention, 223 
Papers at Convention, 236, 239, *204 
Papers presented, June, 1907, 54 
National Electrical Contractors’ Association, 
Convention, 284 
National X-Ray Reflector Co., Form of prop- 
osition submitted to customers, 177 
Nernst lamp fixtures, Westinghouse, *521 
Nernst lamps: 
Illuminating efficiency. By A. L. Eustice, 
663 
Selective radiation from. 
Coblentz, (R) 360 
Street lighting, 8 





By W., W. 


Voltage fluctuation, Effect of. By B. 
Walter, 418 
Westinghouse. By Otto Foell, (R) 412 


New England Association of Gas Engineers, 
Paper presented April, 1907, 54 

New Haven, Conn., Extension of lighting 
plant, 62 

New York City: 
Electrical contracts in, 308 


New York City: (Continued) 

Electricity supply, Is it a natural monop- 
oly? 343 

Gas, Eighty-cent, 617 

Long Acre Light & Power Co. denied, 
308, 343 

Rates, Order of Public Service Commis- 
sion, 638 

Residence lighting, *648 

Street lighting fixtures. By H. T. Owens, 


#314 
Tungsten street lighting. By H. T. 
Owens, *593 


Newark, N. J., Spectacular lighting, *641 

Niagara Falls, Lighting project, 696 

Northwestern Electric Light Assoctation, Pa- 
pers presented February, 1907, 54 


O 


Office lighting in “ Terminal Building,” New 
York. 2 By-G. 4s Goldniark.- 1s 

Ohio Electric Light Association, Convention, 
293 

Oil, Illuminating value of. 
liott, 462 

Oil industry, Value of, 4, 6 

Oil lamps: 
Efficiency tests. By Guiselin, 59 
Photometry of portable, 413 — 

Omaha Electrical Show, 638 

Outline lighting. (See Spectacular lighting.) 


By A. H. EI- 


P 


Panel board, Machen & Mayer, *182 
Park Ridge, N. J., Proposed municipal light- 
ing plant, 190 
Pass & Seymour, 460 
Perrault, Charles, originator of Louis XIV 
school of design. By G. W. Pearce, 70 
Petrol-air gas compared with acetylene. By 
C. Bingham, 307 
Philadelphia : . 
Historical lamp posts, *477 
Street lighting, Mayor’s recommenda- 
tions, 690 , | 
Street lighting statistics. By 
Owens, 185 
Philadelphia Electric Co., Lighting of ac- 
counting room. By P. H. Bartlett, *646 
Phcenix Glass Co., 407 
Photographs, Unreliability of, 666 
Photometers : 
Blondel new form, (R) 471 
Characteristic of. By A. 
CR) 525, 584, 636 
Everett & Edgecombe watt-photometer, 
(R) 121 
Fery direct-reading, 417 
Flicker, Improved form of. By L. Wild, 
(R) 525 


ES cael 


P. Trotter, 
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Photometers: (Continued) 
Hammer selenium, 281 
Harrison universal, (R) 636 
Integrating mirror photometer. 
Kruss, 361 

Integrating sphere in industrial pho- 
tometty.= by <<. la Sharp: and, P; S: 
Millar, 464 

{Integrating spherical, *629 

Millar-Sharp, 30 

Millar Universal, (R) 60 

New form of shadow photometer, 167 

Rumford shadow photometer, New form 
Of. By De Lautsch, CR) 306 

Russian flicker photometer. By S. 
Maisel, 471 

Siemens & Halske new forms, 244, 362 

Spectrophotometer, New form, (R) 60 

Photometrical laboratories: 

Ehrich and Graetz, (R) 244 

Korting & Matthiesen, (R) 60 

National Physical, at Teddington, Pho- 


By -H: 


tometry at. By Patterson and Ray- 
ner, (R) 525 
Photometry: 


Color value as a requisite in photometric 
standards, 565 

Daylight illumination and sky brightness. 
Byte) yWaldeam, CR) 525 

German report, 361 

Measurement of mean hemispherical can- 
dle-power with the Ulbricht globe 
photometer. By M. Corsepius, (R) 
525, 584 

Metallic filament lamps, Different meth- 
ods of measuring mean horizontal 

_ candle-power. By C. Paulus, (R) 525 

Oil lamps, Portable, 413 

Precision of photometric measurements. 
By Kennelly and Whiting, 226 

Rotating method. By C. Paulus, 361 

Value of photometrical measurements. 
By Webber, 59 

(See also Standards of light.) 


Pittsfield, Mass., Investigation of 
lighting, 62 

Physiological effects of light, 614. By J. S. 
Dow, 86; Seabrook, Bell and Krall, 162 

Plain talks on illuminating engineering. By 
E. L. Elliott, 82, *497, 562, *610 

Political illumination. By G. D. Janes, *395 


Portable lamps: 
Badger unit, *685 
Distribution of light from, and rating of. 
By Dr. Monasch, 57 
Electric, for show case illumination, *333 
Linolite, *684 
Various designs of gas and 
lamps, *604 
Printing: 
Light vs. dark symbols, 166, *213. By N. 


street 


electric 


Printing: (Continued) 
Mee Black, 275. 283--A> J: Marshall, 
338, 572; Harold Davies, 571 
Modern print a menace to eyes of school 
children, 165 
Progress in lighting, 28, 37, 108, 370 
Providence, R. I.: 
“Coney Island” of, *146 


Rates, 364 
Public lighting and health, 345 
Q 
Queen & Co., 117 
R 


Rates: 


Baltimore, 620 
Boston, Reduction, 397 
Chicago, 364 
Elements of rate making. 
Tinsley, 516 
Minneapolis, 364 
Providence, R. I., 364 
(See also Contracts and contractors.) 
Rating of gas by calorific value, 104, 105 
Rating lamps, 32 
Portable lamps. 
Reflectors : 
Asbesto-gleam, *685 
Frink, *118 
Klemm, *406 
New glass reflector. 
*335, 347 
Revolving reflector, French device, *624 
Trough type, Weeks design, *180 
Wheeler, for tungsten lamps, *406 
Working out shape of. By E. W. Wein- 
beer, (R) 416 
Regal shoe store, Philadelphia, Lighting of. 
By Norman Macbeth, *13 
Restaurant lighting: 
Archambault, New York, *326 
Automatic restaurant, Philadelphia. By 
Norman Macbeth, *375 
Murray’s Italian Gardens, New York, 


*K 


ByeeAs oii. 


By Dr. Monasch, 57 


By, -R.-Elopton, 


5 
New York. By H. T. Owens, *198 
Various, *294, *208 
Reynolds Electric Flasher Mfg. Co., Patent 
litigation, 176 
Rochester, N. Y., Spectacular lighting from 
the esthetic viewpoint, I61 
Rousseau diagram: 
Cross-section paper used for drawing. 
By W. S. Kilmer, *25 
Determining mean _ spherical candle- 
power without use of diagram. By 
Norman Macbeth, *27 
Rubbing it in on Mentor. By G. D. Janes, 
*673 


14 


“submerged tenth,” Illumination 


By L. Lodian, 427 


Russian 
among. 


> 


St. Joseph, Mo., Investigation of municipal 
lighting plant, 62 
St. bouts; Mo-- 
Lighting costs, 126 
Lighting of downtown streets, 474 
Municipal lighting. By C. C. Casey, (R) 
56 
Rate discrimination and litigation, 638 
Retrenchment policy, 419 
Union Electric Co. vs. O’Brien Printing 
Cos 247 
Salesmanship, Art of, 52 
Salt Lake City, Utah, Street lighting, 316 
Sam McGee’s illumination economy. By G. 
D. Janes, *348 
San Francisco, Cal : 
Lamp and trolley pole combined, 316 
Lighting bids, 308 
Lighting downtown district, 248 
Special illumination, (R) 242 
Test of arc and incandescent lamps for 
street lighting, 126 
Sargent Steam Meter Co., 184 
Schneider, C. O., & Co., 522 
Schoolroom lighting: 
Defective eyesight, Statistics, 258 
Illumination of buildings. By E. L. EI- 
liott, 82; Leon Gaster, 243 
Munich high school, (R) 243 
Tests at Newark, N. J. By A. J. Mar- 
shall and T. W. Rolph, *258 


Scranton, Pa, 
Exterior lighting of court house, 248 
New business methods, 237 
Spectacular lighting, *171 

Searchlight, The modern. By A. H. Keleher, 
193 

Selenium cells, Recovery, after exposure to 
light. By Merritt, (R) 60 

Selenium photometer, Hammer, 281 

Shade holder, Dale, *303 

Shapiro & Aronson, 458 

Shops. (See Industrial lighting.) 

Show window lighting: 
Clothing store, *322, *324 
Discussions By +}: #. srardy, CR) m0 

K. Stockhausen, (R.) 306 
Hat store window. By N. Macbeth, *600 
Indianapolis, Ind., *430 
Inverted gas arcs, Portland, Me. 
-E. Blood, 634 

Japanese, (R) 360 
Knoxville, Tenn., *429 
Methods, in Germany, (R) 187 
Pharos incandescent gas lamp, 187 
Portable electric lamps, *334 
Requirements, 187 


Bye, 
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Show window lighting: (Continued) 
Tungsten lamps, *200. By N. Macbeth, 
*547 
Various improvements, *405 
(See also Store lighting.) 
Siberia. (See Ciberia.) 
Sick room gas lamp, Hill, *670 
Sign specialist, The, 236 
Signs: 
Esthetic considerations, 161 
Lamp posts as hotel signs. 
Owens, *137 
Lightning bugs for illumination. 
D. Janes, *290 
Luminous, for the darkened experiment 
room. By H. J. Reiff, 246 
Signs, Electric: 
Creation of new sign ideas. 
es 2 EES Boze 
Danger in, 616 
Ice-box with food, over restaurant door, 
174 
Interchangeable letter, *459 
(See also Spectacular lighting.) 
Singer Building tower illumination, (R) 305 
Slide rule for calculating illumination. By 
J. S>Codnian, 152 
Society, Getting into, by means of illumina- 
tion. By G. D. Janes, *573 


Sockets : 
Benjamin adjustable cluster, *58o0 
Cutler-Hammer, *359 
“ Firefly ” flashing, 522 
Pass & Seymour, *460 
Wrinkle, New, *581 
Solicitors: 
Necessary knowledge of, 294 
Opportunities for. By E. L. Elliott, 114 
South Africa, Gas illumination in, *628 
Spectacular lighting: 
Atlantic City. By i. W. Byers,-*131 
“ Coney Island” of Providence, *146 
Esthetic considerations, 161 
Hartford bridge, *531 
Knoxville, Tenn., *142 
Newark, N. J., *641 
Outline lighting and the central station. 
By George Williams, 400 
Sctanton, a, 171 
Sign, Electric, in, 164 
Spiers Silk Co., Passaic, N. J., Mill illumina- 
tion, *483 
Standards of light: 
Candle-power standards and the gas in- 
dustry, 502 
Candle-power units, Report of I. E. S., 
462 
Efforts of American societies, 617 
Meaning of photometric units, 444 
National Physical Laboratory. By R. T. 
Glazebrook, 470 
Suggestion by Dr. Steinmetz, 388 


By: Heads 


By G. 
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Standards of light: (Continued) 


Various standards. By J. K. Heydon, 
636 

Various standards and consequent con- 
fusion, 187 


White light, Standard, 502 
Working standards, and their use in the 
photometry of gas. By C. O. Bond, 
(R) 120 
Stave Electrical Co., 357 
stehli & Go., Lancaster, Pa.; 
tion, *481 
Store lighting : 


Clothing store, Philadelphia. By Nor- 
man Macbeth, *318 
Detail descriptions and results. By Nor- 


man Macbeth, 583 

Faulty illumination, *598 

Gas lighting, Notes. By F. W. Good- 
enough, 34 

Grocery store, London, *508 

Japan, (R) 360 

Portable electric lamps, Use of, *333 

Regal shoe store, Philadelphia. By Nor- 
man Macbeth, *13 

Rug store. By C. W. Kinney, *265 

Tungsten lamps in shoe store, *13 

Various illustrations, *295 

(See also Show Prinview lighting. ) 

Stores, Opening evenings, 387 
Street lighting: 

Acetylene gas, 
Owens, 7 

American and European practice. By 
Louis Bell, 461, 469, 635 

Arches vs. posts. By Albert Scheible, 
(R) 634 

Automatic lighting. (See Gas lighters.) 

Baltimore, Changes in. By S. C. Blumen- 
thal, 569 

Berlin, Gas and electricity. By L. Bloch, 
584 

Buffalo, N. Y., Gas mantle lamps, 315 

Chicago, 316 

Comparative merits of arc and incan- 
descent lamps, Test in San Francisco, 
126 

Comparison of lighting effects. 
H. Y. Webber, 121 

@ostocaletiations. =By=t14 1). Harrison, 
(CR) 584 

Cost, Factors influencing. By J. Schmidt, 
(R) 418 

Daniels’ boulevard lighting system. By 
C..L. Eshleman, *410 

Electric arc lamps, Extent of use, 8 

Electric incandescent lamps, Extent of 
use, 8 

England, Gas lighting, Notes, 670 

Everett, Wash., *197 

Fixtures and. luminants. By 
Owens, 462 


EMents Of.) DY, ries. . 


By W. 
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Street lighting: (Continued) 
Flaming arc, Extent of use, 9 
Fleming arcs, Newark, N. J., *641 
Gas arcs, Cleveland, *145 
Gas at high pressure, London, (R) 637 
Gas burners, Inverted, Lamps for, *619 
Gas incandescent burners, Experiments 
in Manchester, England, 167 
Gas lamps, Extent of use, 7 
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Who's Afraid? 


When a man is taken sick all his friends are anxious to prescribe a remedy, 
each being sure that his particular nostrum would effect a speedy recovery. 
Most of these well meant remedies would only aggravate the disease, if taken, 
and if the advice of all were followed the patient would indeed need to have an 
ron constitution if he were not to succumb to thew combined effects. The safest 
course is to “throw physic to the dogs,’ and takee—COURAGE. This 1s the one 
remedy that can be always relied upon, and of which there is no danger of taking 
an overdose. 


The country has been having a run of chills and fever, superinduced by 
fright; and the doctors of political economy of all degrees have each been urging 
their favorite panacea. These have run the whole gamut, from the heroic treat- 
ment prescribed by the socialists, to the simple suggestion of “rest and quiet.” 
Fortunately few of the proposed remedies have been taken; and thanks to the 
ew1gorous natural state of its constitution, the country is im a satisfactory condition 
of convalescence. 


What 1s wanted now 1s a liberal use of the one great restorer—COURAGE. 


Those who fortified themselves by the application of this remedy at the be- 
ginning have come through with comparatively little trouble. The facts show 
that the hghting compames who “stood by their guns” and continued their efforts 
io secure and hold business, have at least held their own, while those who took 
fright at the first fire and deserted the field have suffered more or less severe 
losses. 


The same holds true in regard to other lines of business. In one particular 
case, stead of reducing the selling force and advertising appropriations when the 
scare came on, the manager “screwed Mis courage to the sticking point,’ and in- 
creased both. Result—the business of the company has been increased 50 per 
cent. over the corresponding months of last year, and this during the panicky 
times just passed. 


What often passes for the virtue of conservatism is in reality only the vice 
of cowardice. This country as a whole is too sound, too sensible, too progressive 
and too fearless to back-shde in its prosperity for any considerable length of 
time; and occasions of retrogression only offer exceptional opportunities for the 
courageous and the persistent to place themselves far in advance of their more 
timid competitors in the race. 


“Fools rush in where angels fear to tread,” and thereby secure most of the 
orchestra seats at the celestial concerts. The present time is rich in possibilities 
to the courageous and the far-sighted. 


Faith 1s the “substance of things hoped for’; the business man of to-day 
who has faith in the ultimate greatness of our country, and backs this faith 
by the courage of his convictions, will reap a rich reward of that substance, the 
love of which 1s said to be the root of all evil, but the actual possession of which 


1s the basis of all positive good. 


























































































































The Magnitude of the Lighting Industries 


BYE ele lOTr 


Artificial lighting ranks third in order 
of importance among the necessities of 
civilization, being superseded only by 
clothing and shelter. That the industries 
connected with the production and use of 
light should therefore present a large ag- 
gregate 1s readily apparent; and yet the 
real magnitude of these enterprises is 
doubtless far beyond the conception of 
those who have not had their attention 
particularly directed to the subject. 

At the present time the production of 
artificial light can be divided into the fol- 
lowing distinct classes: Candles, oil lamps, 
illuminating gas, electricity, and acetylene. 
This enumeration is in the order of their 
development. A candle is often used to 
symbolize an epoch, or a means of doing 
things, that has long since passed away; 
and it will doubtless come in the nature 
of a surprise to many to learn that the 
candle industry in this country at the pres- 
ent time is larger than it has ever been be- 
fore, and is increasing regularly at the 
rate of about 10 per cent a year. This in- 
crease of course is due primarily to the 
large increase in population, which in- 
creases the total output of any commodity 


in general sale; but aside from this there 
are two factors to which the increasing 
popularity of the candle is largely due. 
The first of these is its use in religious 
celebrations. This use has come down 
from extremely ancient times, and is like- 
ly to persist for centuries longer. The 
use Of candles, in «the rites -of > Catholic 
Churches is a familiar fact to Protestants; 
but it will surprise many Christians of 
all faiths to learn that the use of candles 
forms an important element in the rites 
of the Jewish religion. For religious pur- 
poses candles are frequently made of 
enormous sizes... Mre\W. J. Calkins, the 
head of the candle department of the 
Standard Oil Company, to whom we are 
indebted for most of the information 
which we give on this subject, states that 
they have made candles to feet high, and 
capable of burning continuously for sev- 
eral years. From these giants the sizes 
and shapes vary through all dimensions 
down to a minute taper less than an inch 
long, and a quarter of an inch in diameter. 
Candles were formerly made in connection 
with the soap industry, but at the present 
time paraffine, a product of mineral oil, is 
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the principal constituent, and hence their 
manufacture has been entirely separate 
trom its original connection. The two 
materials used in the manufacture of can- 
dles are paraffine and stearin. The latter 
forms the principal portion of tallow, and 
has a considerably higher melting point 
than the former. The composition of can- 
dies is varied according to the climate 
in which they are marketed. Thus, for the 
southern markets a considerable portion 
ct stearin must be used in order to make 
the candles withstand the natural heat 
without softening so as to bend or run 
down; while for the northern markets 
pure paraffin can be used; and !or inter- 
mediate sections proportionate composi- 
tions. The pure tallow candle is practi- 
cally a thing of the past, there being only 
one small manufacturer of such candles 
still doing a limited business in New York. 

On account of the sentiment connected 
with its historical associations, as well as 
upon its very soft and small amount of 
light, the use of candles is increasing for 
decorative purposes. As a Christmas tree 
decoration, the candle is indispensable, and 
for the purpose of supplying the demand 
for such candles the Standard Oil Com- 
pany alone runs three factories continu- 
ously the year round. 

Aside from its use for religious and de- 
corative purposes, the candle still finds 
favor for general purposes on account of 
its convenience and extreme portability. A 
statement of one of the great electrical 
inventors, which has been so often quoted 
as to doubtless be familiar to the reader, 
is to the effect that had the electric light 
existed for centuries, and the candle were 
to be newly discovered, it would be hailed 
as one of the greatest inventions of the 
age, being entirely self-contained, cheap, 
and extremely portable, and requiring no 
accessories in the way of chimneys or 
shades. 

Krom their New York office alone the 
Seandard Oil Company last year sold over 
4,000,000 pounds of candles, while their 
totai sales reached 30,000,000 pounds. The 
estimated value is 10 cents a pound, which 
gives an aggregate of $3,000,000. This 
represents, according to. Mr Galkins: 
about a third of the entire product of the 
country, so that a fair estimate of the total 


amount-of candles used per year is 100,- 
000,000 pounds, having a total value of 
from ten to twelve million dollars. 

The manufacture of shades and candle- 
sticks and candlebra is also an industry 
of considerable proportions, and one which 
is increasing. at a fairly rapid rate, It 
has been impossible, however, to obtain 
any accurate figures, owing to the fact 
that the manufacture of such goods is one 
oi the items among more general lines of 
manufacture. 

The oil lamp, or as it is more familiarly 
known, the kerosene lamp, furnishes al- 
most exclusively the light for the farmers, 
and the inhabitants of villages and small 
towns at the present time. Before the dis- 
covery of petroleum in commercial quan- 
tities, the problem of light for this large 
class of consumers had begun to assume 
a sefious aspect. The practical extinction 
of the sperm whale, which had been a 
source of illuniinating oil in the years pre- 
ceding, was already in sight, and there was 
no other immediate source which promised 
to furnish an available burning oil at a 
reasonabie price. The drilling of a single 
experimental well in northwestern Penn- 
sylvania’ in 1837 revolutionized the whole 
situation at a single stroke. It demon- 
strated that there was an entirely new 
source of supply; the extent of which 
could not even be surmised, but which was 
available in perhaps almost inexhaustible 
supply at a far less cost than attendant 
upon the production of illuminating oils 
which it was to supersede. 

Petroleum had been known in Penn- 
sylvania for many years previous to the 
putting down of this first well. It had 
been observed floating upon the surface 
of certain streams, and the census of 1810 
reports the production of 550 gailons of 
this “spring oil” in Venango-County. In 
1290 there were 94 companies engaged in 
refining petroleum, having an aggregate 
capital of $77,416,290, and turning out an 
annual product valued at $185,001,198. In 
1go0, there were 67 companies, capitalized 
at $95,327,892, and turning out an annual 
product valued at $123,929,384. In 1899 
there were produced 25,171,289 barrels of 
illuminating oils valued at $74,694,297. 
Assuming that the illuminating oils have 
the same general ratio to the entire pro- 
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duct of the refineries as shown in 18g0, the 
value of illuminating oil produced in 1900 
would be $100,000,000, and if the produc- 
tion has increased at the same rate, the 
present annual value of illuminating oil 
would be $133,000,000. 

the illuminating gas industry in this 
country dates from 1806, at which time 
David Melville, of Newport, R. I., lighted 
his premises by means of coal gas which 
he manufactured. This was nine years 
after the first experiments in England. 
Melville kept on improving his apparatus, 
and secured a patent in 1813, and later in- 
troduced gas lighting into a cotton mill 
in Watertown, Mass. New York City 
adopted gas lighting in 1823. Since that 
time the industry has been threatened 
with extinction by two strong competitors, 
namely, kerosene oil and the electric light. 
It has not only survived the competition 
thus introduced, but has shown a contin- 
uous growth up to the present time. At 
the time of its first introduction, illumi- 
nating gas was sold in New York at $10 
per 1r00o-feet. At the present time, the 
average price of gas throughout the 
United States is probably not far from $1 
per 1000 feet. 

In 1890 there were 742 companies en- 
gaged in furnishing gas, with a capital of 
$258,771,795, and an annual product val- 
ued at $56,987,290. In 1900 there were 
877 eompanies with a capital of $567,000,- 
506, and products valued at $75,716,693. 
wt tae Same rate of increase the annual 
value of the productions of the gas in- 
dustry at the present time would aggre: 
gate $80,000,000. This includes all the gas 
used for heating, cooking and lighting 
purposes. The best information obtain- 
able gives the proportion used for light- 
meeas 75 per cent, ewhich. would give a 
value of $60,000,000 as the annual value 
of illuminating gas. 

‘he exact figures representing the cap- 
ital invested, and annual production of 
electricity generated for illuminating pur- 
poses are impossible to obtain, owing’ to 
the fact that in the majority of stations 
at the present time current is sold for 
power and other purposes. In Igo02 there 
nietem?)20 —Central sstations, the cost of 
construction and equipment of which 
amounted to $504,740,352, whose gross in- 


come was $85,700,605. These supplied 
385,698 arc lamps, and 18,194,044 incan- 
descent lamps. No authentic figures are 
available as to the amount invested in pri- 
vate isolated plants, but it is generally 
assumed, and doubtless with a fair degree 
of accuracy, that their total product is 
about equal to the product of the central 
stations. It 1s assumed by competent au- 
thority that there has been a 20 per cent. 
increase in the output since the compila- 
tion of the figures given, thus bringing the 
annual product of the central stations to 
practically $100,000,000. It is also fair to 
assume that 75 per cent. of this total is 
devoted to the production of light. We 
thus arrive at the round figure of $75,000,- 
ooo as the present annual expenditure for 
electric current produced by central sta- 
tions for generating light; and assuming 
that the current privately generated is 
equal to this, we have the total of $150,- 
000,000 as the annual value of electricity 
used for lighting purposes. 

Of the industries engaged in the pro- 
duction of lighting apparatus, those in the 
electrical field represent the largest in- 
vestment of capital and value of product. 
In igosethere were reported 105,157 arc 
jamps produced, having a value of $1,574,- 
422. The number produced during the 
past year probably was close to 200,000. 
In the same year there> were produced 
112,711,558 standard incandescent lamps; 
1,584,495 miniature and decorative lamps. 
The value of the standard lamps was 
$6,308,294, and of the miniatures, $544,- 
906. The value of this product was prac- 
tically double that of the value of Igoo; 
but the increase in the number of lamps 
during the same time was practically four 
times. It is conservative to estimate the 
increase in production and value since 
1905 aS 25 per cent. a year, which would 
bring the total during the past year up to 
168,853,869 standard lamps, and an ag- 
gregate value of $10,429,307. 

In 1905 there were 784 establishments 
engaged in the manufacture of electrical 
apparatus and supplies, having a capital 
of $174,066,026, the annual value of whose 
product was $115,730,089. The value of 
the products shows an increase over 1900 
Orea Hitlesmotesthan 10 “per .cent a “year. 
On the same basis of increase the present 
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value of the products would be $138,- 
876,105. 

The manufacture of lighting fixtures is 
an industry of large proportions. There 
were reported in 1905, 263 establishments 
making gas and lamp fixtures, having a 
capital of $20,206,975, and turning out a 
product valued at $17,560,386. In the 
same year electric lighting fixtures, includ- 
ing sockets and receptacles, etc., were 
valued at $5,304,466. 

Of apparatus connected with oil light- 
ing there were. manufactured in 1900 807,- 
765 dozen glass lamps, valued at $1,498,- 
675; and in the same year the lamp chim- 
neys made were valued at $2,719,583, and 
the lantern globes at $497,021. Allowing 
for increase the present value must be 
about $3,500,000. ; 

In 1905 the value of lamps and reflec- 
tors, which included metal lamps and their 
accessories, was $8,999,874. 

We may then tabulate the several 
amounts, given in round numbers, as fol- 
lows: 


ANNUAL VALUE OF ILLUMINANTS. 


Ganidleshiwe. act coke eee $11,000,000 
IC ELOSCHC aay es tee 133,000,000 
MGmniatine sods a. ee 60,000,000 
ICCUCl yume ce rs ee: 150,000,000 


6,000,000: 


eoereee 


$360,000,000: 


‘Lotalis.232 bh tenkt epee oe 
LIGHTING APPARATUS. 
Electrical’ Supplies... wae $139,000,000 
Electrical Manips =. onc eee 12,000,000 
Fixtures: 3.2 sk cere oe 18,000,000: 
Lamps. and accessories: 13,000,000 
Tota ee ees $182,000,000: 


Taking 90,000,000 as the present popula- 
tion of the United States, we find that, 
according to the above figures, the cost of 
luminants for one year is equivalent to $4 
for every man, woman and child. To say 
that 10 per cent. of the light generated 
is wasted through misuse and ignorance is 
certainly a conservative estimate; this 


‘gives $36,000,000 as the total amount of 


loss from this source, or an average of 
40 cents per capita for the entire popula- 
tion of this country. Aside from candles. 
and kerosene oil, the waste is probably 
nearer twice this amount. If all items 
could be included which pertain to the 
lighting industry, it appears likely that 
the grand total of expenditure per year 
would reach half a billion dollars. <A 
portion of this, however, .is in the line 
of permanent investment. 


Street Lighting in the United States During 1907 


By H. TuHurston OwENs. 


Ther-generalsinterest inthe subjectiet 
Public Street Lighting, has shown the 
same remarkable growth during the past 
year as has the interest in interior illumi- 
nation. 

The subject has been before nearly all 
of the several sections of the Illuminating 
Engineering Society, and the discussions 
have very forcibly made the fact apparent 
that the subject is in its infancy. 

The conditions in the average American 
city are not so favorable for good street 
lighting as those of European cities. The 
unsightly poles, the overhead wires, and 
poor reflecting surfaces of buildings being 
niuch more in evidence in the former than 
in the latter; and the success with which a 
city lights its streets is a more striking 


example of its progressiveness than the 
number of its schools and libraries. 

However, when a city does arrive at the 
conclusion that they are “behind the 
times,” they proceed to “whoop things up” 
with a vengeance, with often curious re- 
sults; the usual one is that several of the 
downtown streets are lavishly lighted and 
the rest of the city very inadequately 
lighted—notable examples being Los An- 
geles, Cal.; Denver, Colo., and Buffalo, 
New York. 

One of the most promising features of 
this so-called “spectacular lighting” is the 
fact that the illuminant is generally select- 
ed on account otf the quality of the light, 
and the posts and fixtures are usually 
“things of beauty.” 
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There are a number of types of lamps 
which have found favor in this country 
for use in public street lighting, and usu- 
ally several are to be found 1n each city. 

Every city of over 30,000 population 
uses arc lamps, which is true of no other 
form of lamp, although the mantle gas 
lamp easily ranks second. 

For the purpose of comparison each 
illuminant will be dealt with separately. 


Orit Lames. 

Oil lamps are relics of the past, al- 
though quite a large number are still in 
use. Where electricity and gas were not 
available their use was a necessity, but 
now that mantle naphtha lamps can be ob- 
tained for a reasonable price, they arc 
rapidly being replaced by this modern and 
many times more efficient light-source. 


ACETYLENE Gas LAmps. 

What is said of gasoline gas lamps is 
applicable to acetylene gas lamps, although 
the latter are equipped with open flame 
burners. They greatly outnumber the for- 
mer, and their use is increasing much 
more rapidly. 


OPEN FLAME NAPHTHA LAMPS. 


Naphtha lamps with open flame burners . 


are not as old as the oil or kerosene lamps, 
and are rapidly being repiaced by the man- 
tle. ty.pe: 

GASOLINE GAs LAMPS. 

Gasoline gas lamps are naturally all lo- 
cated in very small towns and villages. 
None of the installations are of large size, 
although in the aggregate they add con- 
siderably to the total number of public 
street lamps. They are generaily equipped 
with mantle burners and boulevard globes. 

MANTLE NAPHTHA LAMPS. 

The mantle naphtha lamp has a field 
which is quite its own. The quality and 
quantity of the light equals the mantle 
gas lamp, although at a slightly higher 
cost. The design of these lamps is the 
equal in appearance to gas mantle lamps, 
and in fact one is not readily distinguish- 
able from the other. In cities where there 
are a large number of alleys they can be 
used to great advantage. There are over 
5,000 used in this way in Philadelphia 
alone. But it is in parks, where wires and 
pipes either overhead or underground are 


not desirable, that this lamp is used to the 
best advantage, and the past year has seen 
a large increase in the number of them in 
use for this purpose. 


OprEN FLAME Gas Lamps. 

Open flame gas lamps for street lighting 
have been replaced by mantle lamps even 
more rapidly than similar lamps for inte- 
rior purpose. There is one very large in- 
stallation of such lamps in use in Philadel- 
phia, consisting of over 22,000 lamps, but 
the conditions under which they are main- 
tained ate peculiar they areone Of the 
items included in the much talked of “gas 
franchise” granted to the Gas Company, 
and these lamps are furnished free. 

It is a peculiar coincidence -that the 
home city of the largest street lighting 
contracting company in the world should 
use open flame lamps. 

The most noteworthy feature of the past 
year regarding this type is that they have 
mecreased wine nuinber, gid’ itsis only .a 
question of a very few years when they 
will be done away with entirely. 


MANTLE GaAs Lamps. 

Mantle gas lamps rank next in number 
and popularity to electric arc lamps, and 
their use in connection with the latter 
type seems to be the natural trend in cities 
of any size. Two very good examples of 
this are New York and St. Louis; and in- 
cidentally the lighting found in those cities 
is not surpassed in this country. The man- 
tle gas lamp has’a number of features 
which place it far above its rivals, namely: 
economy, low intrinsic brilliancy, and 
the pleasant quality of its light. It must be 
maintained in good condition, however, by 
skilled workmen, and the piping kept in 
perfect condition, as otherwise the results 
are far from satisfactory. The troubles 
from frost and naphthalene are probably 
the hardest to contend with. Mantle gas 
lamps are always staggered, that is, placed 
upon alternate sides of the street, and 
that should always be done with small 
units. There is no standard lighting fix- 
ture in use in this country whose appear- 
ance compares with the gas lamp post 
equipped with the “boulevard globe.” 
There may be some small installations of 
“Electroliers,” (which, by the way, is bad 
English) and some larger installations for 


XS 
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special purposes, but the average incan- 
Gescent electric equipments are makeshifts 
by comparison. Mantle gas lamps are usu- 
ally maintained by an outside contracting 
company, but one installation which has 
been handled successfully by the gas com- 
pany was unique, inasmuch as the mantle 
gas lamps which were installed replaced 
electric arcs and incandescents, 


INVERTED MANTLE Gas Lamps. 

inverted manile gas lamps are working 
such a revolution in interior lighting that 
it is natural to suppose that their influence 
will be quite noticeable when they are ex- 
ploited for outside uses. The mantufac- 
turers have quite wisely delayed their in- 
troduction until there could be no reason- 
able doubt regarding their success. The 
large number in use in Great Britain seem 


to have given great satisfaction, but none 


have been installed here as yet. A com- 
parative test between tungsten electric 
lamps and inverted gas mantle lamps is 
now under way in Grand Rapids, but the 
results are not available at present. 
INCANDESCENT ELectric LAmps. 

Electric incandescent lighting has never 
received the attention which it deserves, 
and that is one of the reasons why it has 
not been used more extensively. ‘“Nomi- 
nal” 25 c.p. lamps hung upon unsightly 
poles, usually being attached by means of 
a reflector, which soon becomes rusty, are 
not conducive to the comfort and well- 
being of a community. They do not even 
have the advantage of being cheap, for 
over twice the illumination could be ob- 
tained by means of either mantle gas, or 
mantle naphtha lamps for the same outlay. 
During the two past years, the lamp man- 
ufacturers have attempted to cut down the 
advantage of their successful opponent by 
increasing the efficiency of their product. 
One of the results has been that the “met- 
alized” filament lamp is now used quite 
as extensively as the old carbon lamp. 

The tantalum lamp has not been manu- 
factured., for ‘streeticseries: citcnits spate 
the present time, and is not likely to be, as 
a still more efficient type, the tungsten, is 
being exploited. 

Tue Tuncsten ELectric LAmp., 

This lamp is receiving the benefit of 

liberal advertising, and its use here was 


not begun until it was found to be suc- 
cessful abroad. Its efficiency is astonish- 
ing compared with the old carbon lamp, 
and its attendant bad features are rarely 
mentioned. It is being sold for use any- 
where and everywhere, and has not been 
used as yet with enclosing globes. The in- 
trinsic brilliancy of this lamp is very high, 
and that reason should be enough to make 
the use of globes necessary. There are 
further reasons why this would be a good 
thing to do, because by improving the 
appearance of the unit it will sooner be 
recognized as a first-class illuminant. The 
manufacturers claim that the 4o c.p. lamp 
is equal to the mantle gas lamp burning 
3'4 feet per hour, of nominai 60 c.p., and 
have succeeded in disposing of a number 
of the lamps on this basis. The largest 
installation to date is some 700 lamps, but 
this is an exception, for the lamp is in an 
experimental stage at present, although it 
is probably destined to be used quite ex- 
tensively in the future. 


Tue NErRNst LAMP. 


The type of Nernst lamp in use is a 115 
watt 4/10 ampere, and is used on series 
A. C. circuits with individual transform- 
ers. It is*ratedsat 50°¢.p., this: peino aks 
maximum intensity at 25 ‘degrees below 
the horizontal; from the horizontal to 15 
degrees below it is only 40 c.p. The reason 
why this type of lamp has not been used 
to any great extent, 1s principally the ex- 
pense involved in the original installations. 


ELectric Arc Lamps. 

There are more electric arc lamps in use 
for street lighting in this country today 
than any other single type of light-source, 
and the reason is not their superiority. 
They were well advertised, and they 
“took.” People wanted bright lights equal 
to “2,000 candles.’ The tide 1s now begin- 
ning to turn, for they have not been satis- 
factory for the lighting of residence dis- 
tricts. In the cities where the facts have 
been realized and the money available, 
they have been removed, and either incan- 
descent or mantle gas substituted. Several 
hundred arcs were removed from resi- 
dence streets in New York alone during 
the past year. A question of politics rath- 
er than illumination brought out a number 
of interesting points regarding street illu- 
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inination in what is now known as the 
Colorado Springs Controversy, where 6.6 
ampere A. C. arcs were supplied by the 
electric company, under a contract call- 
ing for a “standard 2,000 c.p. lamp.’ The 
matter was decided by arbitration, a note- 
worthy inciient in itself, and the city 
obtained an award of damages. 

Electric arcs give by far the best value 
for the money when used in business dis- 
tricts, where good reflection from build- 
ings 1s obtained, and on account of the 
small number of poles necessary, there is 
little interference with trucking. They 
furnish practically all of the illumination 
in these sections of the large cities and 
- probably will continue to do so. 


Luminous Arc LAmMps. 

the increase of this type lamp has not 
continued as rapidly as might be expected, 
for its current consumption is low, its 
period of burning long, and its distribu- 
tion of light far superior to the enclosed 
carbon arc. It is a very efficient form of 
lamp for street lighting, and undoubtedly 
one which will be used quite extensively in 
the future. The drawbacks at the present 
time are, that it is an expensive lamp to 
install, and has not been perfected. 


THE FLAMING ARC. 

The flaming arc has fortunately not 
made much headway in this country for 
use in regular street lighting. The pink 
color is attractive, but the lamps generally 
flicker badly, and the large volume of 
light is very bad for the eyes. It has been 
proposed to install these lamps in the busi- 
feos Gistrict: o1- Chicaco, about 50 feet 
apart, but this would entail too great an 
expense, so the matter has been dropped 
Brottne present. \Ve ate behind our Brit- 
ish cousins in the use of these lamps, for 
they have been used quite extensively by 
them. A recent installation in London, 
where the lamps were hung 100 feet apart 
and 28 feet high, suspended by wires, has 
heen commented upon quite generally in 
the technical press. (See Electric Review, 
Jan. 4 and Heb, 15, 1907.) 

ORNAMENTAL Pustic LIGHTING. 

The interest in the ornamental features 
of lamps and fixtures has continued to in- 
crease, with the result that at least one 
large installation has been completed, and 


a number of others started. It is indeed 
fortunate that this is the case, for it is 


highly important that cities should interest 


themselves in the matter. At a meenng of 
the Chicago Section of the Illuminating 
Engineering Society, one of the members 
stated that a lamppost was an “ugly thing 
at best,’ and there was a time when it was 
necessary to journey abroad to disprove 
that statement; but there are a number of 
handsome installations in this country at 
tieepresent time, in St Paul, Mam:, a 
large installation was completed during 
the past year. A feature of this installa- 
tion which deserves greater praise than 
has been accorded, is the pendant position 
of the globes. Globes are rarely hung in 
this position when used for this purpose, 
although there are many evident reasons 
why they should be so hung. Denver, 
Colo., has found that ornamental lighting 
pays, and preparations are under way for 
additional lighting of this character. The 
fixtures to be used in the new installation 
are not as heavy or as elaborate as ihose 
i se, sbut-are of equal-artistie nrerit, In 
san Francisco, Cal., a combined trolley 
and lamp post is also to be used. Plans 
are now under way for ornamental light- 
ing in St. Louis, Mo., and Philadelphia, 
i‘a, The only illuminants which have 
found favor for this purpose are incandes- 
cents and arcs, although there is no appar- 
ent reason why mantle gas lamps could 
not be used. 


PRISMATIC GLASSWARE. 


Enclosing globes which improve the dis- 
tribution as well as the appearance of a 
light source are not used in this country 
to any extent. In Spokane, Washington, 
a number of merchants have equipped 
their own private posts with Holophane 
SDOWI stetectOrc. li.VWashineton, DiC., 
the incandescent lamps surrounding some 
of the monuments are equipped with 
spheres and hemispheres. The failure to 
use this style of glassware is in great con- 
trast with the many installations to be 
found abroad. A globe has recently been 
perfected which gives a distribution of 
light in a horizontal plane up and down 
the street where it is needed, and is espe- 
cially adaptable for the new high-efficiency 
lamps, stich as the tungsten. 
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Progress in Inverted Gas Lighting in 1907 


By Lo Jo Errres 


During the past year the inverted gas 
light has been brought forcibly to the at- 
tention of the American public. While at 
first it was looked upon as a novelty in 
gas lighting, its principal merit apparently 
being in that it had great decorative possi- 
bilities, its practical value from an eco- 
nomic standpoint, however, was soon rec- 
ognized, and it was due to this knowl- 
edge on the part of lighting companies 
that led to the adoption of the inverted 
gas lighting system for commercial and 
private lighting. It seemed indeed strange 
that history should repeat itself by giving 
simultaneously to the gas and electric 
lighting interests inventions of great eco- 
nomic value. I refer to the introduction 
of metallic filament electric lamps (tung- 
sten and tantalum) and the inverted gas 
burner. 

If we look back a little we will find 
that about the time Edison introduced his 
incandescent electric lamp, which threat- 
ened to very seriously compete with the 
old style of open gas flame, Dr. Carl Auer 
von Welsbach invented the incandescent 
gas mantle. Or again we might compare 
the development along slightly different 
lines by stating that the flaming electric 
arc lamp, which has been introduced dur- 
ing the past couple of years, had been 
experimented with fifteen or more years 
ago, the idea being at that time to intro- 
duce some material into the carbon that 
would enhance the brilliancy of the arc. 
The early experimenters, however, were 
not successful and the scheme lay practi- 
cally dormant until within the last few 
years, when new experimenters revived 
the art. 

We have this same peculiar condition 
in the development of the inverted incan- 
descent gas burner. We find that Cla- 
mond, in the year 1882, describes an in- 
verted incandescent mantle, which, how- 
ever, was not made of the same material 
as the modern mantle; namely, thorium 
and cerium, but rather in the form of a 
magnesia basket. It was not practicable, 
due not only to the fact that the incan- 


descent medium was not satisfactory, but 
also to the fact that the burner construc- 
tion was faulty; and so we find that this 
very valuable invention was placed on the 
shelf. until modern investigators revived 
the early art by modifying the modern 
form of upright mantle construction so 
that it would burn in an inverted posi- 
tion. 

The high efficiency of the inverted light 
is due to the advantageous placing of the 
mantle below the burner in a pendant posi- 
tion, with nothing below to obstruct the 
light, and a more complete aeration of 
the external surface of the mantle, thus 
increasing the surface combustion. As a 
result of the higher surface combustion it 
is found that the surface of the mantle 
may be materially reduced over that of 
the upright mantle, a very great advan- 
tage, particularly from the standpoint of 
mantle-durability, in that the larger the 
mantle the weaker it is, for it must be 
remembered that a mantle is nothing but 
an ash, which, for example, may be com- 
pared to the ash of a cigar. Consider a 
cigar having an ash 2 inches long and 
you will find that it must be held very 
steadily for the ash to cohere; but on the 
cther hand, a short ash has considerable 
strength and the cigar may be shaken 
with considerable violence before it drops 
off; so that the smaller the mass of the 
mantle the greater its strength. Now it is 
pretty well known that the life of an up- 
right mantle is limited directly by its 
ability to withstand shocks, and we find 
that to be true in practice. It has been 
found that the already large amount of 
useful illumination given by the inverted 
mantle can be greatly augmented by the 
use of properly designed reflectors and to 
show the extent to which this can be car- 
ried we have designed concentrating re- 
flectors which when used with a single in- 
verted mantle project a light equal to 600 
candles directly below. I make this state- 
ment not so much with the idea of recom- 
mending the powerful pencil-beam reflec- 
tor as I do with the idea of showing that 
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ithe mantle itself is of such a shape as to 
be admirably adapted for the purpose of 
reflection. All of this has been already 
treated in various articles appearing in 
Tue ILLUMINATING ENGINEER for April, 
LOU mp 50% =ept. 1007, p.<535; Nov., 
HOO7s ep 007, and Dec." 1907, °p..-721. 

From the commercial standpoint the in- 
verted gas light has been a boon to the 
gas companies, in that it has enabled them 
to procure lighting business which before 
was unobtainable with the use of the up- 
tight incandescent burner. This is par- 
ticularly true in lighting of the higher 
class shops in the larger cities. The won- 
derfully high lighting efficiency of the 
inverted gas lighting system was not alone 
responsible, but the artistic design of the 
burners and glassware in combination 
with special fixtures contributed largely 
to their successful application. 

Furthermore, a campaign of education 
has been inaugurated by the Welsbach 
Co. in the form of printed bulletins, 
whereby the basic principles of gas illu- 
mination has been very clearly set forth 
and the newer developments carefully 
noted, together with the efficiency of the 
various types of incandescent gas appli- 
ances now on the market. 

During the past year we find a large 
number of gas companies extending the 
campaign of education along the lines of 
practical illumination, by organizing their 
sales and appliance departments and hold- 
ing monthly and semi-monthly meetings. I 
have attended quite a number of these 
meetings and from what I have observed 
I believe they will ultimately result in 
greatly raising the standard of artificial 
illumination. These meetings are not 
composed of gas men alone; I have at- 
tended meetings where the same corpora- 
tion has control of both the gas and elec- 
tric interests and the spirited discussions 
have contributed largely to the fund of 
information, and in this campaign of ed- 
ucation we find the illuminating engineer 
occupying a very conspicuous position, for 
he it is who must recognize the proper 
adaptation of this system of inverted gas 
lighting and must know its relative advan- 
tages over the older systems, both in 
economy and more favorable adaptation, 
and also be able to impart this knowledge 


to the army of solicitors employed by the 
new business departments of the 1800 gas 
companies in this country. 

To substantiate my statement that the 
inverted gas mantle if adapted for condi- 
tions which would not warrant the use of 
the upright form, I quote from a paper 
read by Mr. R. M. Dixon, President, Safe- 
ty, Car Heating &* Lighting Co., on Car 
Lighting, before the American Society of 
Mechanical Engineers in January, 1907: 
' Vhere-aréevat the present time in North 
America 33,000 railway coaches equipped 
with inverted mantle burners.” 

I have also noticed inverted gas lamps 
in use in freight and passenger elevators, 
where it would have been folly to have 
used upright mantles. In machine shop 
practice it is now pretty well conceded 
that the inverted mantle furnished an 
ideal illumination. From the fact that a 
large volume of light may be thrown di- 
rectly upon the work, and with the vari- 
ous types of reflectors the operator can 
perfectly shield his eyes, the illumination 
thus obtained has in every case been great- 
iy appreciated by the user to such an ex- 
tent that I think I may safely say that 
the 16 and 20 c.p. electric units have been 
relegated to the past. I know there are 
some who will dispute this statement, but 
from actual observation I have noted the 
favorable reception given the inverted gas 
burner where it has been placed on trial 
over machines and work benches and the 
highest authorities state that eye strain is 
due as much to insufficient illumination on 
the work as it is to the presence of un- 
shielded lamps. 

In adapting inverted gas lights to shop 
practice it has been found that the best 
results have been obtained when the lamps 
were suspended from flexible metallic tub- 
ing attached to overhead swing brackets, 
which enables the lamp to be swung 
through quite a large horizontal arc in 
order that the light may be placed at one 
side or the other of the work at hand. 

It might be assumed that gas lighting 
of modern factories would not be feasible 
from the fact that a great many shops 
generate their own electric power. While 
this may be true in some places there 
are a great many instances where gas 
lighting not only gives a superior illu- 
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mination but also proves more economi- 
cal. For instance, in the medium sized 
shop they frequently have their power 
plant greatly overloaded, particularly dur- 
ing the lighting hours. A power plant 
works at its maximum efficiency only at 
full load, and other things being equal 
the power plant in a modern factory is 
only working its maximum efficiency a 
couple of hours per day only, that is, dur- 
ing the lighting period. At other times the 
plant must be operated at a reduced eff- 
ciency which must be (but seldom is) 
reckoned with when the cost of electric 
lighting is taken into consideration. On 
the other hand if the plant is operated at 
its inaximum economy during the day it 1s 
heavily overloaded during the lighting 
hours, with consequent insufficient power 
either for driving machinery or dynamos, 
which always results in poor service. This 
is so true in a number of instances that 
the electric light people have succeeded 
1x1 closing down the private plant and sell- 
ing current from the central station, thus 
delivering it with less variation and a con- 
sequent increased lighting efficiency and 
greater satisfaction than the manufacturer 
can hope to produce himself. 

Now that being true it must be admitted 
that the chances for the introduction of 
gas lighting into factories are infinitely 
-greater than ever, for it has been pretty 
clearly set forth that for a given expen- 
diture a great deal more illumination can 
be obtained with gas than with electricity 
in any form. 

The progress in store window lighting 
has been clearly set forth in previous ar- 
ticles and but little can be added, except 
that the inverted lamp, as already stated, 
has enabled the gas company to get 
business which before had been con- 
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sidered unobtainable by the gas interests. 

The lighting of the home, after all, is 
the great problem which continually de- 
mands our undivided attention and the re- 
ception here given the inverted gas burner 
has been truly phenomenal, the light dis- 
tribution being considered almost ideal and 
decorative glassware can be used without 
interfering with the useful distribution. 

Gas lighting has always been handi- 
capped by the necessary use of matches 
for ignition, but this has been eliminated 
by the use of. self-lighting attachments 
used in conjunction with the lamp, which 
enables the lamp to be lighted or extin- 
euished by the simple pulling of a chain. 
Lamps can also be lighted from a distance 
by the use of recently perfected pneumatic 
lighters, whereby the pulling or pushing 
of a small button attached to a miniature 
pump, which is connected with a piston 
valve at the burner by means of small 
sized metal tubing, known as hollow wire, 
ignites or extinguishes the light. Where 
a number of lights are to be lighted simul- 
taneously the electric jump spark system 
has been successfully applied; in such 
places as show windows, stores, churches, 
public halls, bowling-alleys, etc. So much 
for the progress during 1907, which has 
of course been introductory to the ulti- 
mate success of the inverted gas light- 
ing system. We may expect far greater 
progress this year, as we are out of the 
experimental stage and on a practical 
working basis, and the inverted arc light, 
which to me seems to embody all of the 
desirable features of the individual invert- 
ed burner, will soon be placed on the 
American market which for larger areas 
of lighting, coupled with the convenience 
of operation. and handling and trimming, 
will be all that could be desired. 
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The Lighting of a Shoe 
Store 





By NorMAN MACBETH. 


The order for engineering of the illu- angles will give maximum brilliancy be- 
mination and installation of fixtures in yond which the eye does not detect the 
the new Regal shoe store, 1226 Market difference. This approximation takes care 
Street, Philadelphia, was given with the of the number of lamps to be used, the 
understanding that same would be com-_ spacing being arranged with special at- 
pleted within ten days. The wiring had tention to the extreme ends and corners of 
been completed and the architect had left the windows, keeping down the building 
the entire matter of lamps to be used and up of illumination in the center. ; 
fixture design, with the exception of the To determine the reflectors to be used, 
central light in the windows and doors, to a theoretical polar diagram is plotted from 
the fixture concern or contractor. One yalues as read from the disc calculator, 
circuit was allowed for each of the four shown on page ? Setting 3 foot-candles, 
outlets in the main store with three om- the illumination desired from one light- 
lets in the ceiling of the rear addition, the source, on height of 7 feet, and reading 
central one of which has not been used. 

The windows were marked on the plans PY PERSE 
Ly 










. . BEE M0 BESSY ie \\ ; 
with an allowance of 6-16 c.p. equivalents Hee eccccer TT 
for each, with 6-16 c.p. allowance addi — ee eee NS: is aeiei sree THT All 
: 1 AER RTT AL 
tional to be used in the center of the ceil omen eet a LITT 
ing within a ring of beaded fringe. SSP eH ESSA HL TIN WT 

Each of the windows were alike, being Rn ceediah tnmeniee MITT 
7 feet high from floor to center of lamps OER SSS AN EL MMII 
Mithecwieet.distance to rear sash. The Soe eeceee ny ig 
calculation was simplified by determining SOE EIN MI Uh 

© SOBER SS SKK My 

the lamps and reflectors desirable, rathe: CSS ae OOOe AY Wy UY), 

: SRE ERR SPL LL, 

than by the usual method of making cal- Sos=sheeeeee 4 VY 

culations on several reflectors and leaving Seasaceesesco ey 

the choice finally to guess-work. We de- Ss====--22774 7 
termined the heights and distances for SSS eS EC ELI 

regular angles with readings of candle- SsLigua—eegeZe 
power intensities for uniform horizontal Sse eeess 

and normal illumination. Desiring to use SaSsaeeeZ2Z7 


an 80 c.p. tungsten lamp we have found EE Ze GZ 
for windews of this character, for the LELIE- 
display of shoes, that 12 mean spherical 
ep.. (approximately 150° lumens): per 
square foot of floor surface, with a dis- va ite eee ee ae 
tribution accessory which will efficiently aoe RE 
re-direct the flux of light at the proper REQUIRED. 


PIG. I-—DISTRIBUDION OF NO, 70 D OLIER RE- 
FLECTOR WITH EXTENSION SHOULDER, I100- 
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FIG, 2.—SHOW WINDOWS, REGAL SHOE STORE. 


~.p. for horizontal intensities from o° to 
20° and at all other angles the normal 
values; the depth of the window being 9’, 
a 5’ height must be used for 45° and dis- 
‘tance thereafter remaining constant at 5’, 
the various heights may be read, giving 
2:89 for 60°5°1,34. for 75 6 tand 483° tor 
‘80°, or as expressed below with c.p. in- 
‘tensities. 


Angle. Height. Distance. Intensity. 
A H. D. (Cae 
Oo 7 0 147 
10° 7. 1523) 154 
20° Vi 2.53 7, 
30" is 4.05" 196 
45" 5 5 150 
60° 2.88" i 100 
i 1.34: a 80 
80° 80’ iw’ vl 


The resultant of curve is given plotted 
over a curve made by the electrical testing 
laboratories on a No. 70 D’Olier reflector 


with extension shoulder, and an 80 c.p. 
1oo-watt tungsten lamp. The light from 
the back of this reflector was particularly 
necessary to properly illuminate the sign 
transparency above in Fig. (windows). 

We hope at some later time to take up 
the results of these windows with an il- 
lumination photometer. One reading in 
the rear of window gave 8.6’ candles, 
which should represent the minimum, ow- 
ing to the windows being dressed; we 
were unable to secure other measure- 
ments. 


The light shown in the center of the 
window ceiling is surrounded by a 6-in. 
ruby cut bead fringe and did not enter 
into the window illumination calculation. 
One lamp in a distributing Holophane re- 
flector No. 6060 set above the deck, was 
used only to brighten up the beads. In 
the doorway one No. 1611 Class A Holo 
phane hemisphere is used with an 80-c.p. 
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FIG. 3.—INTERIOR, REGAL SHOE STORE. 


tungsten lamp in a vertical position in 
the center, and an asbestos disc reflector 
which, while answering its purpose admir- 
ably, also serves to keep dust and insects 
out of the hemisphere. 

Our instructions were to use simple 
rather than elaborate fixtures, with at- 
tention to the final maintenance cost, 
rather than to the first cost, which is al- 
ways the least. This has already been 
proven as the reduction in costs will be 
sufficient to duplicate this entire installa- 
fone cach six months and still, leave a 
credit balance against the costs of cur- 
rent in the previous store, three doors 
east. The old store, while of slightly 
greater dimensions, was so arranged that 
the space for customers and sales had a 
capacity considerably below the present. 
Two additional settees are being used in 
the new store and they also have a greater 
stock shelf capacity. The illumination of 
the previous premises was marked rather 
hy its absence than prominence. The two 


fixtures used in the ladies’ department be- 
ing particularly elaborate, and are stated 
to have cost $150 each, being very fine 
examples of filigree brass castings and 
fittings, and containing approximately 
25-10 c.p. lamps each. The windows were 
outlined with 16 c.p: lamps in a horizontal 
position I0 in each corner, which, com- 
ing in line of vision between the observer 
and the goods, furnished a typical instal- 
lation of a character, which while used 
very generally is about the best example 
of what not to do. 

As will be seen in the photograph (Fig. 
3), the six fixtures in the new store are 
plain squares of 13@ in. square 2’ x 2’, 
suspended on chain 12 ft. from the floor, 
with one light from each corner, using 
80-c.p. 100-watt tungsten lamps, with Hol- 
ophane reflectors. 

The distribution is particularly good as 
shown on the photograph (Fig. 3) and 
by the values indicated on plan (Fig. 3) 
The horizontal intensities in foot-candles 
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were taken with a Sharp-Millar ilumi- 
nation photometer on a plane the height 
of the stools on which shoes are fitted 
and observed by customers, with readings 
each 4’ down the store and across into 
the addition from west to east wall. 
higher values in front can be attributed 
to the windows, as clear glass is used in 
the rear sash and the mirrors in the rear 
of the store are responsible for the addi- 
tion there. At the time the calculations 
were made, neither of these points had 
been decided upon. The dimensions of 
the main store floor is 23’ x 80’, with the 
east addition 18’ 10” x 41’ 6”, a total. area 
of 2621.5 square feet with .g1 watt per 
square foot and an average of 2.75 foot- 
candles effective on the plane, or .33 watts 
per foot-candle per square foot. At a 
glance this looks extremely low, but when 
considered on the basis of 14% watts per 
c.p. for tungsten lamps, is rather liberal. 
From a visual point of view this store has 
been passed on as being extremely satis 
factory. The illumination intensity meas- 
urements as shown were taken when the 
lamps had passed 30 per cent. of their 
useful life, with new lamps the average 
would be somewhat higher, and these re- 
sults developed a very interesting point, 
viz., the variation from 3 foot-candles to 
2 between the fixtures, could not be ob- 
served even with the knowledge that it 
was there. On inspection, some differ- 
ence, however, could be noticed at the 
front and rear where the higher values 
are shown. This increase is more de- 
sirable at the extreme ends than it would 
be in the center. By brightening up the 
ends and corners, which are so usually 
dark, we secure an appearance of high 1l- 
lumination intensity at a much lower watt- 
age per square foot and cost per month 
than would otherwise be possible. The il- 
lumination on the box fronts is particu- 
larly good, and even to the top, a height 
of 13”, a salesman on the floor has no dif- 
ficulty in deciphering the detail of the 
various labels. Requiring a minimum ef- 
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fort to run ‘the eye over the box fronts, 
the maximum service can be _ secured, 
which considerably increases the output 
per salesman of this store. 

The general color effect of the tungsten 
lamp is somewhat similar to arcs, and at 
first you rather have a sense of uneasiness 
until it is realized that you are looking for 
the anticipated variations due to carbon 
feed and wandering of the arc which are 
absent. 

The photographs shown were taken at 
night, solely from the regular illumina- 
tion in the store and windows. The neg- 
atives were not re-touched nor manipu- 
lated in any way. The prints, however, 
received an extra time exposure on the 
fixtures, as it was desired to outline these 
fixtures as much as possible, the entire 
purpose being to get photographs which 
would show the conditions as they appear 
to the eye, or as closely as is possible 
with present photographic processes. The 
amount of halation on a negative even 
when the general illumination is low, and 
the intrinsic brilliancy not visually high, 
is sufficient to densely cover a consider- 
able area around the source of light. We 
desired to give the theoretical calculations 
from which these determinations were 
niade, but realize that so many variables— 
candle-power, voltage, rating of lamps, 
exact position of holders, filament position 
in bulb, etc.—have to be considered, which 
at the present state of the tungsten lamp 
art are uncertain. This point must be 
passed over. It suffices to say that the 
data to hand were used and the usual 
extensive calculations made with results 
which were personally very satisfactory. 
Until the results of more research is avail- 
able checking back from reliable illumi- 
nation intensity measurements, many va- 
riables which now generally receive little 
consideration will become factors, which 
will enable the illuminating engineer to 
determine with a fine degree of. exact- 
ness just what illumination he will have 
when the light is turned on. 
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A good idea of the great saving with 
large increase in illumination which may 
be obtained by the use of the recently 
perfected tungsten lamp, with suitable re- 
flector, may be obtained from an exami- 
nation of the lighting system now being 
installed in the new office building at 
Forty-first Street and Park Avenue, New 
York. As this is perhaps the first installa- 
tion of tungsten lamps installed in a build- 
ing of this size, a description of the illu- 
minating units and tests of the same may 
be of interest. e 

The building is approximately 100 x 100 
feet, and 12 stories high. The lighting 
as originally planned by its owners con- 
templated the use of incandescent lamp 
clusters and porcelain shades, with four 
and three 16-c.p. carbon lamps, according 
to the size of the offices. When the mat- 
ter was placed in the hands of the writer 
the outlets and wiring were installed. 
Gem lamps were first considered, but the 
results obtained with tungsten lamps were 
so far superior that they were finally 
chosen. 

The unit adopted for nearly all the of- 
fices consists of a 4” stem fixture, a pull- 
socket, Holophane bowl reflector, with 
sand blasted interior, and General Elec- 
tric I00-watt tungsten lamp, frosted on 
bottom. The lamps are guaranteed to 
have average useful life of 800 hours at 
a specific consumption of 1.25 watts per 
mean horizontal candle. On a basis of 
3 cents per K.W. hour for current, each 
Too-watt unit will show a saving during 
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its’ life “of $1.35 over the: 16-cip,rcluster 
which it displaces, or an estimated annual 
saving for the whole building of about 
$450. | 

In order to arrive at a perfectly fair 
and even comparison between the two sys- © 
tems of lighting, and to furnish an ocular 
proof of the advantages of the tungsten 
unit, two offices of exactly the same size 
were fitted up, one with two of the 100 
watt units, and the other one with two 
four 16-c.p. carbon lamp clusters. Read- 
ings of illumination were taken with a 
Ryan Luximeter, furnished through the 
courtesy of the General Electric Co., in 
both offices; the results are shown in the 
curves and table. The actual saving in 
watts is 50 per cent., and the measured 
increase in illumination 60 per cent. 

The photographs taken at the same time 
show clearly the difference in illumination. 
Both were taken with same exposure and 
printed together in same printing frame. 
The actual effect was even greater, as the 
office illuminated with the tungsten units 
appeared much brighter than the actual 
readings would indicate. 

An interesting point in this connection 
is the very large increase in illumination 
as measured by the luximeter, compared 
to the illumination as calculated from the 
curves without any allowance for reflec- 
tion, due to the very large amount of re- 
fection from the walls, ceiling and floor. 

The average foot-candles as calculated, 
without any allowance for reflection, is 
1.92; the observed, 3.2 foot-candles; the 
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OFFICE LIGHTED WITH TUNGSTEN UNITS, 


OFFICE LIGHTED WITH CLUSTERS. 
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| Diagram No. 1—Readings taken across 
room directly under lighting unit. 























Diagram No. 2—Readings taken across 
room atom: between lighting units. 


Upper solid lines represent observed values with tungsten units. 
Lower solid lines represent calculated values with tungsten unit with no allowance 
for retlection. 
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Diagram No. 3—Readings taken length-wise of room directly under lighting units. 
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Diagram No. 4—Readings taken length-wise of room along wall about 8” from same. 

Upper dotted lines represent values observed with carbon lamp clusters. 

Lower dotted lines represent calculated values with carbon lamp clusters with no 
allowance for reflection. 
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effective illumination factor is therefore Tungsten Lamps Clusters 


1.66. Height Ob eeu inen es taal O wOe Lomo 
It may also be of interest to state that Height of lamps...... 9’ 9’ 

a saving of approximately 50 per cent. Height of test plane.. 2° 6” 206 

was made on the fixtures by using a short Height of lamps...... 6° 6” 6’ 6” 

stem fixture with canopy and Holophane (above test plane) 

reflector in place of four light cluster and Total sq. ft. of floor.. 400 400 

porcelain shade. ee Votalswattse ste. ae 200 400 
Resvutts or ILLUMINATING TESTS. Number divlamps. se same 8 
Two offices of same size, units placed Av’age watts per lamp 100 50 

15’ apart, and 5’ from the ends of room, No. test stations..... 15 15 

each office 28’ x 14’, white plastered walls Watts per sq. ft..... us 1.0 

and ceiling dnd new. pine “floor offices, Sq. ft. per watt...... 2.00 1.00 

empty. Two windows on one end, door III. mean ft. candles.. 3.2 1.92 

and plastered partition 5 feet high on op- It. candles per watt 

posite end, no glass in door, PER Sd alta eee 6.4 1.92 
One door open on each side wall near Watts per sq. ft. per 

plastered partition. Candle 28 r Warwes .15 52 
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A Calculator for the Use of Illuminating Engineers 


By Norman MaAcseEtu. 


The mathematical work involved in the 
various calculations which at one time or 
another have to be made by illuminating 
engineers. require either long and tedious 
-niultiplications and divisions, with the at- 
tendant liability of errors, or the use of 
voluminous tables, with a like liability to 
error in transcribing. 

The purpose of the calculator here de- 
scribed is to apply the familiar principle 
of the slide rule to the solution of the vari- 
ous formule which occur in the mathe- 
matical work of illuminating engineering. 
By this means all arithmetical computa- 
tions are avoided, with the single excep- 
tion of determining the position of the 
decimal point, which will afford very lit- 
tle difficulty, even to the inexperienced. 

The calculator consists of three parts; 
namely, two concentric celluloid discs 
having circular scales printed upon them, 
and turning upon their common center, 
and a runner of transparent celluloid, also 
turning about the center, and having on 
its surface a fine radial line. The only 
knowledge necessary to make all the 
possible computations that may be re- 
quired is the ability to read scales, and 
an understanding of the method of setting 
the scales for the different computations 
required. This knowledge can be attained 
with a reasonable amount of practice, en- 
tirely independent of any previous know!- 
edge of higher mathematics. 

The entire mathematical basis of illn- 
minating engineering is expressed by the 
following two equations: 


cp cp 
(2) Ih = — cos* a 
d? ne 





i= 


Equation 1 embodies the familiar “law 
of inverse squares,” and is the formula 
of determining the intensity of illumina- 
tion on a surface perpendicular to the 
rays of light. In this equation I» is the 
normal or perpendicular illumination; cp 
is the intensity of the rays in candle power 
that strike the given surface; and d is 
the distance of the surface from the light- 
source. There being three different quan- 
tities in this equation, if any two of them 
be given, the third can be found. There 
are, therefore, three possible problems: 

A. Given the candle power and dis- 
tance, to find the intensity. 

BeeiGivene the. sintensity “and 
power, to find the distance. 

C. Given the intensity and distance, to 
find the candle power. 

Equation 2 gives the mathematical rela- 
tion between the intensity of illumination 
on a horizontal (or vertical) surface at a 
given distance from a point directly below 
the light-source, and the candle-power in- 
tensity of the rays at the angle at which 
they strike the given surface. In this for- 
mitlastheresare four -different quantities, 
three of which must be known in order to 
determine the fourth one. The several 
problems arising from this equation are 
the following: 

Given the height (h) of the light-source 
above the surface, the angle (a) which 
the ray striking the given surface makes 


candle 
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FIG. I. 


with the perpendicular, the candle-power 
intensity( cp) of the light-source at this 
angle; to find the intensity of illumination. 

Given the intensity of illumination, the 
height, and the angle, to find the candle- 
power. 

Given the intensity of illumination, the 
candle power, and the angle, to find the 
height. 

Given the intensity of illumination, the 
candle power, and the height, to find the 
angle. 

There are two preliminary calculations 
that may also be required in order to solve 
problems under the general equation; 
namely: 

Given the height and the angle, to find 
the distance. 

Given the angle and the distance, to find 
the height. 

Beside these fundamental calculations, 
all other caiculations that may be neces- 
sary, such as reducing from one form of 
unit to another, including all the units 
that have been proposed for the measure- 
ment of illumination, such as mean spheri- 
cal candle-power, lumens, etc., and ordi- 
nary division and multiplication, can be 
made by the use of the calculator. 

The arrangement of the several scales 
upon the two discs, is shown in Fig. 1. 


The larger disc contains two scales; 
the «scale: on the: outer Hcircles isi sed 
for reading both intensity of light 


in candle-power, and intensity of illumi- 


nation in foot-candles. The inner, or 
smaller, scale is used to determine dis- 
tance from the foot of the perpendicular 
‘drawn through the given light-source. 
The smaller disc contains g circular 
scales; beginning with the outer, or larger 
circle, the scale marked “height” gives 
the heights of the light-sources above 
the given plane. The next two cir- 
cles form a single scale, which is marked 
“horizontal and vertical illumination an- 
gles,” and is used in problems in which it 
is required to determine either the hori- 
zontal or vertical intensity of illumination 
from rays striking at a given angle, or 
for determining the angle of the incident 
rays when the height of the light-source, 
and the distance to the point on which it 
is desired to determine the illumination 
from the vertical, are given. For meas- 
urements within the most useful angles 
the scale reads in degress and 20 minute 
divisions, which is far within the limits of 
accuracy ordinarily secured for photo- 
metric work. 

The next two circles toward the center 
form a single scale, marked “normal illu- 
mination angles,’ which is used in prob- 
lems requiring determination of the in- 
tensity of normal illumination when the 
candle-power and angle is given, or 
when the intensity of illumination and 
béight ~aretgiven (to (read ve pre tataea 
angles. The remaining four circles con- 
stitute a single scale for determining the 
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angle when the height and distance are 
given, or the distance corresponding to 
any given height when the angle is given. 

While the scales have been designed 
particularly for the purposes mentioned, 
they can be used for the solution of a 
great number of other problems, which 
are fully explained in the book of instruc- 
tions accompanying the calculator. 

The rapidity and ease with which cal- 
culations can be made will be best under- 
stood by the solution of a few typical prob- 
lems. I.et us suppose that we wish to de- 
termine the horizontal intensity of illu- 
mination from the ordinary 16 c.p. lamp, 
placed at a height of 5 feet above the sur- 
face, and over a space of Io feet radius 
from the point directly underneath the 
lamp. 

We must have for the solution of this 
problem the candle-power at various an- 
gles, which is given by the ordinary 
polar distribution curve. Beginning with 
the position directly under the lamp, 
we read the candle-power from the dis- 
tribution curve, which is 7.2. We then 
proceed as follows: 

Set the hair line on the transparent cel- 
luloid “runner” directly over the mark 
representing 7.2 on the outermost, or can- 
dle-power scale on the large disc. 

Mold the runner and large disc together 
and turn the smaller disc bringing zero un- 
der hair line. 

Hold the two discs together, and bring 
the runner to 5, the given height, on H, or 
height scale, of the smaller disc. 

The resultant intensity of illumination 
is then read on the candle-power scale 
under the line on the runner. The final 
setting is shown in Fig. 1. 

In this case the line falls on the scale 
between the marks indicating 285 and 29 
Estimating with the eye between these two 
values, we get 288. As before men- 
tioned, however, the scales do not give 
the position of the decimal point, which 
must be determined by the general condt- 
tions of the problem. In this particular 
ca8e, it is apparent that there will be less 
than one foot candle illumination under- 

Ps 
neath the lamp, — and the position of the 
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decimal point therefore belongs before 


the first figure: therefore .288 foot-candles 
is the result required: 

Let us now determine the horizontal il- 
lumination at the farthest point on the 
assumed plane, namely, at 10 feet dis- 
tance from the point directly underneath 
the lamp. In order to determine the can- 
dle-power value from the distribution 
curve we must first know the angle which 
the ray will make at the given height and 
distance. The operation is as follows: 

et 5 on, Hl iscale-overs 101.0n. DP) seale, 
bring runner to 1 on D scale, and under 
runner in the second smaller circle read 
63° 20° or 63-F/3:deg. 

As explained before, the figures on 
the scales may be given any value pro- 
duced by decimal multiplication or divi- 
sion; for example, the 1 may be used for 
EolOslOOeete..O% .be.Ol, 001, eC.) 


MU &¢ |1 95 9 
2 85 
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FIG2 2: 
scales for determining angles from 


heights and distances are arranged in four 
Circleseasslctreted Onatne tunner Ns ©, P: 
and Q. 

N circle covers angles for all distances 
from 1/1oo times the height to 1/1o height. 

Oxcitelestoimi/10.1istocr H- 

P circle for angles from 1 H to Io times 
ist. 

QO circle for angles Io times height to 
1606 HH: 

This would bring all angles from a 
light-source 10 feet high between 1/10 
foot distance and 1 foot from the perpen- 
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dicular into N circle, between 1 foot and 
1o feet O circle; 10 feet to 100 feet P 
circle, and 100 feet to 1000 feet Q circle. 

Referring now to the distribution curve, 
we find the candle-power at 63 degrees is 
15. We now have the angle, candle-power, 
height, and distance determined, and the 
required horizontal illumination will be de- 
termined by exactly the same procedure 
as in the above example: thus, 

et the runner sat 15 con ethe “candle: 
power scale; 

Hold the runner and other disc together 
and turn the inner disc to bring 63° 20’, 
on the scale marked “horizontal and ver- 
tical illumination angles” under the line. 

Hold the two discs, and bring tne run- 
ner to 5 on the height scale. Under 
runner on outer scale read 542 (five four 
EWG) 9 ( SCCnL Ie 235) 

The only question now is the signifi- 
cance of this 542. To determine the deci- 
mal point with both discs as set, refer 
back to zero angle, from which we note 
that the equivalent candle-power at 0°, to 
15 candle-power at 63° 20’ is 1.35; the 
decimal point may then be readily deter- 
mined by cp/h? or 1.35/25, to equal .05 
roughly, or as read fully under the runner 
at cit. heieht, 0542, 

It may be necessary in the beginning 
to check by approximate calculations the 
decimal values, but after a number of 





problems have been solved, the position 
of the decimal point will generally be at 
once apparent. 

The intensity at any distance from 
the vertical may be determined, and the 
curve of horizontal intensity plotted from 
the results. It will be seen that the de- 
termination of the horizontal illumination, 
for any given distance and height with 
angle and candle-power unknown involves 
5 different steps, viz.: } 

1. Setting height on inner disc on dis- 
tance on outer disc. 

2. Bringing runner to I on outer disc 
and reading angle. 

3. Setting runner on outer disc on can- 
dle-power. 

4. Setting angle on inner disc to runner. 

5. Reading intensity on outer scale op- 
posite value on height scale. 

The solution of all the possible varia- 
tions of this general problem can be ob- 
tained by the same number of settings. 
With known candle-power and angle, all 
foot-candle intensities may be read for all 
heights with one setting only. 

The rapidity and accuracy with which 
the results are obtained, together with the 
fact that’ no extensive mathematical 
knowledge is required, will render the lay- 
ing out of lighting installations on a basis 
of intensity of illumination a very simple 
matter. One of the best methods to fol- 
low in such a case is to lay out a distri- 
bution curve which will give the required 
illumination with the light-source at the 
proper height. This can be very readily 
done by reading the intensities from the 
calculator at a sufficient number of angles, 
necessary to produce the requisite illumi- 
nation, on whatever plans may be as- 
sumed, and then plotting a polar distribu- 
tion curve from the values thus obtained. 
Such a curve may then be compared with 
the polar distribution curves of the vari- 
ous available light units and the one com- 
ing the nearest to the theoretical curve 
thereby be selected. 

With the long and tedious labor of nu- 
merical calculations removed, there is no 
reason why the laying out of even the 
simplest installations should not be at least 
checked up by a mathematical determina- 
tion of the illumination. 
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A Convenient Method of Drawing the Rousseau 
Diagram 


By W. S. 


In order to draw a Rousseau diagram 
on plain paper, it is necessary first to draw 
anccini-circle.. divide ‘this: up by radical 
lines at the various angles at which the 
measurements of intensity have heen 
made, draw parallel lines from. the points 
where these radical lines meet the cir- 
cumference of the semi-circle. The re- 
sulting diagram will be as show: hy the 
dotted lines in Fig. 1. The drawing of 
this diagram necessitates the use of a 
draughting board, compass, protractor, 
and T square or triangles. All of this 
work can be entirely dispensed with by 
the use of cross section paper which can 
be obtained at a trifling cost from any 
dealer in drawing materials. The most 
convenient form to use is a sheet about 
the size of a regular legal cap paper, di- 
vided into half-inches sub-divided into 
tenths, the cross sections covering a space 
7'4 x Io inches. Taking the longer side 
of the cross section as the base line, BB’, 
consider the semi-circle to be drawn from 
the center, with a radius of 10. Taking 
this radius as I, the lines of the paper 
divide it into tenths and hundredths, which 
may be marked along the edge, beginning 
at the center. The distances of the hori- 
zontal lines from the center line of the 
diagram represent the cosines of the an- 
gles, described by the radii from which 
they are drawn, and may therefore be ob- 
tained from a table of natural sines and 
cosines. For convenience the values to 
two places, which is sufficient for the 
present purpose, are given below: 


Angle. Cosine. Angle. Cosine. 

O 1.00 50 62 

5 -99 55 57 

10 .98 60 50 
15 .96 65 42 
20 93 70 34 
25 .90 78 25 
30 86 80 ay 
35 8 85 08 
go .00 


KILMER. 


The positions of the horizontal lines for 
a polar diagram using 15° angles can be 
at once determined by simply reading their 
corresponding. cosine values, taken from 
the table, on the scale along the base line. 
These have been indicated by solid lines 
in the figure, which of course would coin- 
cide with the dotted lines, if extended. 
The actual drawing of the seri-circle, 
radi, and horizontal lines, is therefore 
quite unnecessary; the rulings of the pa- 
per can be readily utilized for the purpose. 

Having.thus located the horizontal lines, 
the candle-power values can be plotted 
with equal readiness by using the vertical 
rulings of the paper as a scale. 

A. single example will make the whole 
inaccen clear. Pon this purpose let) us 
take the case of the ordinary 16 c.p. lamp. 
The intensities at the various angles as 
given by the Bureau of Standards are as 
follows: 


Lower Hemisphere. Upper Hemisphere. 
: Cr. 


Angle, ata2 3G.P. Angle. 
Oreste oO ©: 
15° sa 8.1 ie 2.0 
BOr se FO 30 8.5 
45 2 128 45 122 
60 wt g 60 14.7 
75 SHS. 752 75 15.8 
oe) Ee 6, go 16. 


The most convenient scale for plotting 
these values will be the one given at the 
bottom of the diagram. The several can- 
dle-power values then fall at the points 
indicated by the O’s, through which the 
required curve is drawn. 


Lower Hemisphere. Upper Hemisphere. 


8.4 15:0 
10.4 15.8 
21 15.6 
Dae 15.4 
[4.2 15.0 
14.9 14.3 
15.4 13.0 
15.6 11.4 
15.8 8.6 
15.0 3.0 








136.0 + 10 = 13.6 [28:0 + Io = 12.8 
161235 =— 20:45 2014-2 = 13.2 —— M_S.C.P. 
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Toxobtain the mean=sphericaly cpy athe 
curve may most conveniently be divided 
into ten zones to each hemisphere, each 
zone being one-half inch in height. The 
mean candle-power value for each zone 
will read off at the point where the quar- 
ter inch line, which is the center of 
the zone—crosses the curve. These points 
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COSINE VALUES 


are indicated by X’s on the diagram and 
their values are read from the scale at 
the bottom, are as given in the preceeding 
table. 

The sum of these values, divided by the 
number of zones—ten for each hemisphere 
—gives the mean hemispherical or spherr 
cal candle-power required. 





ee 
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A Method of Determining Mean 
Spherical Candle-Power Without 
the Use of the Rousseau 
Diagram 
By NorMAN MacseETu. 


The principal use of the Rousseau dia- 
gram is for the purpose of determining 
mean-spherical, or hemispherical candle- 
power, its graphic significance having 
comparatively little value. In order to 
obtain these quantities, the area of the 
curve is divided up into a certain number 
of zones, whose area are separately com- 
puted; the sum of these areas, divided by 
their number, gives the result required. 

In the method described by Mr. Kilmer, 
the readings by which the spherical can- 









dle-power is determined from the curve, 
are taken on lines running through the 
Centetcwolatinen tenm diirerent. zones: into 
which each hemisphere is divided. If we 
work this method backwards, 1.¢., deter- 
mine the angles on the polar diagram cor- 
responding to the cosine values; on which 
these lines are drawn, and read the can- 
dle-power intensities at these angles, it is 
then only necessary to add these values 
and divide the sum by ten, to arrive at 
the spherical candle-power. In order to 
use the method, the angles may be drawn 
on transparent celluloid, or tracing cloth, 
of convenient size to place over the polar 
curves which are to be read. The candle- 
power values at each of these angles can 
then be read direct from the polar distri- 
bution curve. The sum of these values 
divided by 10 gives the mean hemispheri- 
cal candle-power. If mean_ spherical 
power is wanted, all that 1s necessary is to 
add the values thus obtained in both hemi- 
spheres, and divide by 20. 
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A Year’s Progress in Illuminating 
Engineering 


_ The year intervening between March 1, 
1906, to March 1, 1907, has been an event- 
ful one in the commercial history of the 
country. From the highest pinnacle of 
material prosperity that we had ever 
reached we took a sudden plunge into the 
abyss of financial panic, and are but just 
now beginning to recover sufficiently from 
the shock to gather our scattered senses in 
a dazed sort of way, and are trying to find 
out just what happened, to discover the 
extent and location of our injuries, and to 
collect our thoughts and concentrate them 
on some coherent plan for recovery. All 
agree on the one fact that we were con- 
stitutionally sound, and that therefore a 
complete and reasonably speedy recovery 
may be confidently expected. The present 
time is one of commercial convalescence. 
Business has been undergoing a period of 
suspended animation, but is again showing 
most unmistakable signs of returning life. 

Notwithstanding the suddenness and ex- 
tent of this shock, the year has been 
marked by a large measure of progress in 
the field of illuminating engineering. 
While some phases of this progress can 
be more or less accurately indicated by 
figures, there are other phases which 
wholly elude this mathematical form of 
expression. To those who have kept in 
close touch with all the various interests 
and elements connected with this new sci- 
ence, there are the most unmistakable evi- 
dences of both a wider and deeper interest 
in the subject than existed a year ago. 
Among the many indications of this in- 
creasing interest may be mentioned the 


vastly greater amount of literature on the 
subject appearing in both the technical 
and popular press throughout the world. 
It is safe to say that in point of mere 
amount, such literature has at least doub- 
led during the year. 

The Illuminating Engineering Society 
has continually increased its membership 
and added measurabiy to the general 
strength and importance of the papers and 
discussions presented before its various 
sections. 

The number of professional illuminat- 
ing engineers has largely increased—both 
those connected with commercial enter- 
prises and those who are practicing inde- 
pendently. 

The profession has been recognized by 
special courses of instruction in some of 
the technical schools, and more extended 
courses and regular text-books on the sub- 
ject are either in preparation or contem- 
plation. 

The United States Government has em- 
ployed the services of a consulting illu- 
minating engineer in connection with the 
extensive and magnificent Congressional 
office buildings at Washington and the 
new Army buildings at West Point. 

Electric lighting companies have very 
generally recognized the science by either 
assigning some one of their present em- 
ployes to the work of making a special 
study of the subject, or have employed 
those already proficient in the science. 
More recently the larger and more pro- 
gressive gas companies have also taken up 
the matter seriously in connection with 
their commercial departments. 

On the whole the profession of iltumi- 
nating engineering may be said to be thor- 


oughly and firmly established; so that he 
who would today question the right of 
the illuminating engineer to a _ position 
among the other engineering professions, 
would be at once set down as hopelessly 
and inexcusably behind the times. 

The material advancement of the sci- 
ence has been equally great. In the field 
of electric lighting, the high efficiency in- 
candescent lamp, which was represented 
only by the Tantalum lamp a year ago, 
with the promise of still more efficient 
forms in the near future, is now repre- 
sented by the Tungsten filament lamp, 
which has already become a factor of 
commercial importance in the lamp indus- 
try, with the sure promise of an exceed- 
ingly rapid increase in importance. While 
it is thus well out of the experimental 
stage, there is still considerable room for 
improvement in the way of mechanical 
Stability; but recent progress along this 
line gives every reason to assume that this 
defect will be largely removed before an- 
other year has passed around. 

In the field of arc lighting the luminous 
or metallic arc has made substantial prog- 
ress. New forms have been brought out 
and new manufacturers have come into 
the field. The prophesy of a year ago that 
this form was to be the successor of the 
enclosed carbon arc for street lighting 
purposes seems to be substantiated by its 
present position. Progress in this line is 
sure to be rapid in the coming year. The 
flaming arc lamp, which, on its first ap- 
pearance in this country was thought to 
find a field only for spectacular and adver- 
tising purposes, has demonstrated that it 
has a place in commercial lighting which 
it is likely to hold for some time to come. 
For the illumination of large open spaces, 
such as docks and railway yards, and for 
the illumination of large mills and works, 
it is without a peer among light-sources 
at the present time. On the other hand, 
its use for advertising purposes has been 
somewhat weakened by the public becom- 
ing familiar with it, its original value for 
this purpose being dependent, as in all 
other similar cases, to a considerable ex- 
tent upon its novelty. 

In the field of gas illumination the in- 
verted burner, which was of more or less 
doubtful utility on its first introduction 
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into this country, owing to certain puysi- 
cal conditions in regard to gas distribution 
and supply, has been improved and adapt- 
ed to these conditions to such an extent 
that it has come to be the most important 
factor in determining the future of gas 
lighting in this country. Along with this 
improved burner has also come a consid- 
erable progress in the practical means of 
lighting and extinguishing gas from a dis- 
tance, comparable with the turning on and 
off of electric lights by switches. The 
inverted burner has the advantage of 
greater artistic possibilities, greater sta- 
bility of mantles, and better natural dis- 
tribution of light, and a far less tendency 
to blacken and disfigure ceiling decora- 
tions. The advent of the inverted burner 
is bound to lead to a revolution in the 
construction of cluster gas lights which 
have been generally termed “gas arcs.” 
While the problem of the inverted gas arc 
has not been thoroughly solved as yet, 
there are the best of reasons for predict- 
ing its early advent as a practical com- 
mercial light-source. The production of a 
small, convenient, and cheap incandescent 
gas burner is also one of the certainties of 
the near future. The use of high pressure 
gas and artificially intensified burners, 
which are established facts in England 
and Europe, have made practically no 
progress as yet in this country, and it 
remains to be seen what influence these 
are to exert on the general lighting situa- 
tion. 

Lighting by vacuum and vapor tubes 
has held its own, but can hardly be said 
to have made material progress within the 
year. 

In the manufacture of fixtures and 
lighting accessories there are evidences of 
a tendency to break away from the tradi- 
tional forms which have held sway for so 
long, and to base their construction upon 
illuminating engineering principles. Sev- 
eral manufacturers have given special at- 
tention to the production of new designs 
of fixtures along these lines. 

Not the least among the evidences of 
progress in the practical field is the ap- 
pearance of the Macbeth calculator, by 
which every possible mathematical calcu- 
lation in the laying out of lighting instal- 
lations can be quickly and accurately made 
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without arithmetical computations. An 
account of this valuable apparatus appears 
in another part of this issue. 

Along the same general line should be 
mentioned also the appearance of the Mil- 
ler-Sharp photometer, which puts the 
measurement of illumination more nearly 
upon a basis of exact science than has 
heretofore been possible, and we have rea- 
son to believe that at least one other 
form of illuminometer will soon be obtain- 
able by the public. 

The sale of illumination based upon the 
measurement of light has also received a 
great impetus during the year in conse- 
quence of the report of the special com- 
mittee appointed by the National Electric 
Light Association to investigate this sub- 
ject, and aiso upon the wide discussion of 
the topic in the technical press. 

On the whole the progress in the field 
of illuminating engineering during the 
year has been most gratifying, and should 
amply satisfy the expectations of even the 
most enthusiastic in the profession; and 
every indication at present points to equal- 
ly great progress during the coming year. 


En- 


Constructive Illuminating 
gineering 


Engineering as a general term might be 
defined as “applied science.” If we sub- 
stitute in this expression the generally 
accepted definition of science as “classi- 
fied knowledge,’ and qualify the term 
“engineering” by the word “illuminating,” 
we arrive at the statement that illumt- 
nating engineering is the application of a 
classified knowledge of artificial light. A 
further analysis of this generalization 
brings out the fact that the first necessity 
is knowledge of ‘the subject; the second, 
a classification of this knowledge, based 
upon the relation of its different elements, 
into a systematic whole; and lastly, the 
application of this system to the actual 
problems and conditions that arise. As is 
always true in the early stages of develop- 
ment of any new branch of science, the 
sources of knowledge of illuminating engi- 
neering at the present time are widely 
scattered. The foundations are to be 
found in works of mathematics, physics, 
and physiology. From this common foun- 


dation illuminating engineering begins to 
differentiate itself in the general subject 
of physics, requiring the least amount of 
pure mechanics, and the largest amount of 
the subject commonly known as optics, 
involving the nature, laws and measure- 
ment of light. The collateral branches of 
electricity and chemistry are highly useful 
subsidiaries. Perhaps the most character- 
istic distinction of this particular branch 
of engineering is in its requirement of a 
considerable degree of knowledge of phys- 
iological optics. In no ‘other branch of 
applied science is there such a union of 
physics with physiology and psychology. 
The classification of knowledge is always 
a variable process, the divisions depending 
entirely upon the purpose for which the 
classification is wanted. Thus, from the 
standpoint of pure science, illuminating 
engineering knowledge might be divided 
into mathematics, physics, psychology, 
and esthetics; but such classification is like 
the division of a dinner into courses, 
which serves its temporary purpose, but 
has no bearing upon the assimilation of 
the various elements of food into the 
bodily organism. The theoretical knowl- 
edge, which is just as essential to success 
as are the various articles of food to the 
body, becomes actually serviceable and 
convertible into practical results when 
assimilated by the process of experience 
and judgment. Constant use makes 
knowledge a second nature, which 1s capa- 
ble of acting apparently by intuition. The 
true mechanic will generally draw a bet- 
ter machine designed purely from his 
inner consciousness than can the best of 
theorists by the aid of their rules and 
calcuJations. But such ability does not 
exist ready made, and unless there has 
been sound theoretical training at the 
foundation, never reaches its highest state 
of perfection, even with the aid of the 
greatest natural ability. As Dr. Hum- 
phries pointed out in a recent address, it 
is idle to discuss which is the more im- 
portant theory or practice. Theory and 
practice is the essential to success. Since 
theory of necessity comes first, it natur- 
ally follows that, illuminating engineering 
being of recent origin, there should be 
more theoretical than practical illuminat- 
ing engineers in the field at the outset; 
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and since there is no established qualifi- 
cation, it is not surprising that the title is 
sometimes assumed, in perfectly good 
faith no doubt, by those whose theoretical 
qualifications are doubtful and their prac- 
tical experience wholly inadequate to the 
achievement of valuable results. This 
weakness, however, will be corrected as 
knowledge of the subject becomes better 
organized and the results of practice more 
numerous. 

While it is not absolutely essential that 
an engineer personally construct, or even 
supervise the construction of works which 
he has specified, there is no doubt that 
such a course would prove valuable in 
many cases. There is undoubtedly a wide 
and unoccupied field open at the present 
time for competent and conscientious con- 
structing illuminating engineers. That 
the majority of lighting installations are 
both defective in results and inefficient in 
methods, there is no question; and that 
the reconstruction of such systems on 
good engineering principles would bring 
about economies of operation and im- 
provement of results that on any fair 
basis of division would yield a handsome 
remuneration to the engineer, is equally 
certain. There are two conditions, how- 
ever, that are absolutely essential to the 
success of such work; first, a thorough 
and practical knowledge of the entire sub- 
ject; and, second, a scrupulous and rigid 
adherence to professional ethics. The field 
has already attracted the attention of that 
class of unscrupulous adventurers who are 
always watching for an opportunity to 
take advantage of public ignorance on any 
particular subject. 

“Seeing is believing,” is a generally ac- 
cepted truth; but there is nothing more 
easily tricked than the eye, as 1s evidenced 
by the perennial existence of the ‘shell 
game,’ and other similar delusive devices. 
The offer to produce the same illumina- 
tion for a far smaller amount on a basis 
of dividing the saving with the magician 
who performs the trick, appeals to many 
persons who have at least the average 
shrewdness in ordinary business; and con- 
siderable sums of money have been gath- 
ered in by various schemes of this kind. 
So long as the man who pays the bills is 
willing to divide, it is “easy money” for 


9) 


the schemer; and when he at last awakens 
to the fact that he is being bled, the actual 
cost of the changes has usually been paid 
for several times over, and by the form 
of contract entered into, the goods come 
back to the owner who installed them. 
The scheme is therefore a “sure thing” 
for the schemer. This sort of proposition, 
however, has absolutely no place in pro- 
fessional or commercial ethics. The engi- 
neer who can tell you how to secure high- 
er efficiency of any kind is entitled to a 
reasonable fee for his knowledge; but 
having imparted the information and dem- 
onstrated his proposition, his usefulness 
in that particular case ends. Further 
economies depend no longer upon his 
knowledge of the subject. On the other 
hand, the value of the services of the en- 
gineer are measured by the value of the 
results obtained, rather than upon the 
actual cost of whatever material or labor 
may be necessary in the work. The illu- 
minating engineer who, by his knowledge, 
skill and experience, can so remodel a 
lighting installation as to reduce the main- 
tenance charges 50 per cent, is justly en- 
titled to compensation for such knowledge 
entirely apart from any consideration. of 
the amount of money involved in the 
changes. An illuminating installation put 
in simply as an electric contract offers 
every temptation for extravagance in the 
use of electrical materials and fittings, 
and excessive labor cost. If such an in- 
stallation is by gas instead of by elec- 
tricity, the same general rule applies; and 
if the fixture manufacturer has the con- 
tract, there is the temptation to trim on 
either the wiring or piping, and load ex- 
penses onto the fixtures. As a legitimate 
problem in constructive illuminating engi- 
neering, however, paid for on the basis of 
results obtained in connection with econo- 
mies in maintenance, business and ethics 
work together to reduce both the original 
and maintenance cost to the lowest possi- 
ble amount consistent with the required 
results. 
The field of constructive illuminating 
engineering offers special inducements to 
electrical contractors, gas fitters, and fix- 
ture manufacturers. All that is necessary 
for success is to faithfully apply the two 
necessary elements mentioned; and while 
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results might be a little slow at first, com- 
petency and fair dealing would soon secure 
both public confidence and patronage. The 
electrical contractor is in business for the 
profits to be made; if these profits can be 
made from his superior knowledge of the 
subject of light, and skill and honesty in 
applying this knowledge, they would be 
quite as acceptable as if made by the mere 
buying and selling of goods; in fact, they 
would be more satisfactory, since they 
require less cash capital. And the same 
holds true in the case of the pipe-fitter 
and fixture dealer or manufacturer. The 
fixture dealer must now look for profits 
chiefly from the amount of metal in the 
shape of alleged ornamentation that he 
can get his client to accept. This necessi- 
tates the investment of capital in both 
labor and materials. It would be far more 
satisfactory to both manufacturer and 
customer if the legitimate profit depended 
upon the utility and economy of the re- 
sults, rather than upon the mere quantity 
of metal and glass hung up. Instead of 
seeking profits by the loading up of fix- 
tures with useless decorations, it would be 
far more satisfactory to produce fixtures 
that should be correct from the engineer- 
ing standpoint, and individually works of 
art, rather than mere stamp-and-die copies 
of stock designs. The artist is not paid 
for his work by the square foot of canvas 
covered, but by the intrinsic merit result- 
ing from his own individuality; and the 
public would be just as willing to pay the 
fixture manufacturer on the same basis, 
if they could receive correspondingly mer- 
itorious work. None but the incompetent 
and the dishonest have any occasion to 
fear that sound illuminating engineering 
will encroach upon their business profits; 
on the contrary, to the progressive, the 
intelligent and the right minded, it offers 
the most glittering inducements for busi- 
ness success. 


The Rating of Lamps 


“A further word on this topic, which 
may seem to the reader to be already 
worn threadbare, is suggested by the 
adaption of the watt rating for the new 
metallic filament lamps by the manufac- 
turers. We have before stated on sev- 


eral occasions that this method of rating 
an electric lamp has neither logic, sci- 
ence, custom, nor ethics to back it up. To 
rate a lamp by the electric energy which 
it consumes is as illogical as to rate a 
workman's value by the amount of food 
that he eats, or the steam-engine by the 
amount of coal burnt in its boilers. The 
rating is unscientific, because it gives ab- 
solutely no information in regard to the 
ultimate purpose for which the lamp is 
made, namely, the production of hght. It 
is not in accordance with custom, for the 
electric lamp has been rated by candle- 
power since its earliest commercial use, 
and lastly, the practice is not in accord- 
ance with good business ethics, because it 
is plainly suggestive of an effort to keep 
the public in ignorance of the actual per- 
formance of the lamp by rating it in terms 
with which the public is entirely un- 
familiar. 

The term “candle-power’” in itself 1s 
ambiguous, and often used in a mislead- 
ing manner, it is true; but much of this 
ambiguity and misunderstanding has been 
removed by the use of the term 16 cp. 
in connection with the carbon filament 
lamp, which has reached a sale of 100 
million a year. The general public have, 
therefore, come to associate a certain 
amount of light production with the term 
16 c._p. For example, if a consumer were 
to light a given room or space, and were 
advised to use 50 c.p. lamps, his only 
method of approximating the number of 
units which he would require would be 
for him to make an estimate, rough though 
it might be, of the number of 16-c.p. 
lamps which would be required, and then 
use one-quarter as many 50 c.p. Although 
the 16 c.p. as a measurement refers only 
to horizontal intensity, the carbon filament 
lamp of this rating has been reduced to a 
practically uniform standard, namely, the 
‘oval anchored filament” lamp, so that 
16 c.p. has come to mean a pretty definite 
amount of light. This rating by horizontal 
measurement is comparable with the rat- 
ing of the illuminating power of gas by 
a similar measurement on a gas flame. 

The manufacturers of the Tungsten 
Lamp are making strong appeal to the 
purchasing public on account of its 
greater economy, which is generally stated 
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as a percentage. Their method of rating 
and labeling the lamps, however, gives the 
user absolutely no clue to the perform- 
ance of the lamp as compared with that of 
the old style carbon Jamps which he has 
been using. Why this omission? Does 
it not tend to create suspicion on the part 
‘of the public? Although it might be tech- 
nically unscientific, a method of rating 
lamps in which the 16 c.p. lamp of the 
‘carbon filament type would be taken as 
the unit would give the public more defi- 
nite information than any other rating 
that could be devised. A lamp of this 
type gives 13.2 mean spherical candle- 
power. A lamp, therefore, which gave 
26.4M.S.C.P. would be rated as a 32 cp. 
lamp. A 50 c.p. lamp would, therefore, 
be one which gave 50-16 times 13.2, or 
41.2 WESC Phe rating of lamps in this 
manner would offer no practical difticul- 
ties to the manufacture, since for any 
given type the reduction factor between 
mean horizontal and mean spherical is an 
easily obtained constant. Besides the 
candle-power, the watt consumption at 
the rated voltage should also be stated 


on the label. 


The Commercial Significance of the 
Tungsten Lamp 


The tungsten lamp, which virtually re- 
duces the electrical energy required in the 
production of light to 1-3 of what it has 
been in the past, is now an established 
‘commercial article. The question of how 
this will effect those engaged in the pro- 
‘duction of electrical energy is one which 
has elicited much attention and discus- 
sion. However opinions may differ on 
the subject, one fact is indisputable: the 
lamp is here, and here to stay. Whatever 
its effect may be commercially, it will 
have to be met by all whom it may con- 
‘cern. ‘The lamp cannot be suppressed, nor 
even sensibly retared in its use by the 
public. Neither will the public submit to 
-any material increase in the price of elec- 
trical energy. If the lamps can be manu- 
factured in sufficiently large quantities, 
the immediate effect will doubtless be to 
reduce the income of the producers of 
current. But unless in this particular case 
history absolutely refuses to repeat itself, 


there need be no fear of ultimate reduc- 
tion in the general profits to the produc- 
ing companies. A number of compensat- 
ing factors are discernible at once. First, 
the cheapening of electric light must in- 
evitably enable the central stations to 
draw a certain amount of income that has 
heretofore gone to the account of the gas 
manufacturers. Again, the establishment 
of central stations in the smaller towns, 
and especially the utilization of water 
powers that have been heretofore neglect- 
ed, will furnish a new source of revenue, 
which will to a certain extent draw from 
the felds now monopolized by illuminat- 
ing oils. Probably the largest field for 
increase in the use of electric light is in 
public lighting. Compared with modern 
interior lighting, the illumination of 
streets and public parks at the present 
time is a relic of the dark ages. The few 
“show streets” that may be found. in a 
considerable number of cities demonstrate 
how wide the opportunities for improve- 
ments in general street lighting are at 
the present time. In fact, most street 
lighting can only be properly designated 
as “beacon lighting,” that is, the lights 
simply act as guides for following the 
streets, rather than illuminating them. 
Furthermore, the introduction of decora- 
tive and spectacular effects have but just 
begun, and are bound to assume very large 
proportions. Another source of increased 
use of electric light which is not to be 
neglected arises from the fact that the 
new lamps so closely approach daylight 
in their color effects as to render possi- 
ble the operation of many industries 
“double turn,’ which at present can be 
carried on only with more or less diffi- 
culty and inefficiency by artificial light. 
The old prejudices against night work has 
very little foundation in fact, in view of 
the illumination possible by these new 
light-sources. Having practically the same 
visible qualities as sunlight, the hygienic 
effect is also practically the same. A num- 
ber of the most important “fixed charges,” 
including interest and depreciation, remain 
for single as for double turn, and as such 
charges usually hold the balance between 
profit and loss, their reduction is always a 
matter of serious concern to the manu- 
facturer. 
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From Our London Correspondent 


It will not be out of place to commence 
this month’s letter with a short reference 
to the position of the Gas Light and Coke 
Company, the largest gas undertaking in 
the; world.:) [he increase sits thevycale, Of 
gas in the six months ended 31st of De- 
cember last was only one per cent.; the 
gross quantity being 10,799,113,000 cubic 
feet against 10,684,724,000 sold in the cor- 
responding period of 1906. Although the 
increase does not seem large the number 
of consumers show an advance of 14,736, 
and the additional gas stoves fixed has 
been 19,077. So it will be seen that the 
strenuous efforts made to extend the use 
of gas has been eminently satisfactory. 
For many years the governor, or chairman 
of the undertaking, was a layman, not an 
engineer; but the gentleman occupying 
that position now, Mr. Corbett Woodall, 
is a practical gas engineer who holds the 
premier position as a consulting and par- 
liamentary adviser on gas matters in the 
United Kingdom. He has brought to bear 
upon the business of the company an ex- 
perience extending over thirty years, and 
has attracted to the official staff many men 
of exceptional ability, who are doing their 
utmost to popularize gas and assist by 
every means in their power to educate 
consumers to obtain the fullest possible 
duty, whether for illumination or other 
purposes, from the gas they purchase, 
with the result that they really buy less 
gas and obtain more light or heat. At no 
time in the history of gas manufacture 
has the consumer been so satisfied as he is 
at. present.. As. aimatter of “tact unwell 
parts of the kingdom a wave of content- 
ment and satisfaction has passed over the 
consumer. He feels that he is getting full 


value for his money; and what perhaps. 
he is still better pleased with is the atten- 
tion and courtesy he receives from the of- 
ficials of gas companies. Lectures, dem- 
onstrations, personal visits from experts 
to instruct him, his wife and servants, are 
now the order of the day, with the result 
that business is improving. 

The advent of the inverted gas burner 
is responsible for much of this new life; 
every week sees improvement in the con- 
struction and application of his burner. 
We know that on your side of the Atlantic 
the same success is being met with, and 
we cannot refrain from congratulating 
Mr. T. J. Latle, Jr, upon the admirable 
paper he recently contributed to the pro- 
ceedings of the New York meeting of the 
National Commercial Gas Association, 
upon “Gas Lighting in the Factory ;” that 
paper will be reproduced in the English 
journals devoted to gas matters, and read 
with the greatest interest by all who are 
working so hard here to advance the use 
of gas. ae 

The subject of “Up-to-Date Shop 
Lighting by Gas” has been recently dealt 
with by the Chief Inspector of the Gas 
Light and Coke Company, Mr. F. W. 
Goodenough, a gentleman of the most re- 
markable energy and ability. He has 
been busying himself in delivering lectures 
before Tradesmen’s Associations, dealing 
with window lighting. He referred to the 
use of reflector lights overhead, as in 
such a case the light was not obtrusive 
to the eye. The placing of eye cups un- 
derneath, he said, was an improvement, 
although not absolutely necessary; still 
in his opinion, such an arrangement was 
the refinement of gas lighting. It was 
especially good and applicable for illu- 
minating goods set back on the floor of a 
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shop. In outside lighting he recommend- 
ed that the lamps should be fixed well out 
from the window and not too high up. 
The rays of light most effective were 
those ranging from horizontal to an angle 
of forty-five degrees. The supply to such 
lamps should, he said, be regulated by 
means of a switch, so that half of the 
lights could be turned on if desired. He 
strongly advised the maintenance system; 
this method of attending to the upkeep of 
the burners and the supply of mantles has 
now become very general here, the gas 
companies keeping a staff of specially 
trained men who visit the consumer peri- 
odically to see that things are all O. K., 
and for this a small charge is made quar- 
terly; repairs to burners, broken chim- 
nies, new mantles and the cleaning of 
glassware are all covered in the charge. 
This system insures uniformity in pres- 
sure, a tested and proved brand of man- 
tles, and glassware specially made to stand 
the enormous heat evolved when consum- 
ing gas in the incandescent burner. In 
the course of this particular lecture he 
instanced a case of railway company who 
had saved $4,800 (£1000) by installing 
modern gas lighting in piace of electricity. 

During the last few weeks attention 
has been called to a Methane mantle; the 
manufacture of methane is based upon 
the reaction of heated nickel and carbon 
monoxide, by which the carbon monoxide 
is converted into carbon dioxide and free 
carbon. The mantle which we illustrate 
differs from any on the market in ap- 
pearance, and is formed by drawing out 
rods of thoria and ceria with other ma- 
terials in much the same manner as the 
glass blower draws out glass. We under- 
stand that the composition of these rods or 
filaments is alumina precipitated by am- 
monia, 3 per cent.; glucine, 2 per cent. ; 
silicate of alumina, I per cent.; theria, 
92.8 per cent.; and ceria, 1.2 per cent. 
These mantles, we are told, have been 
used considerably in France. In form 
they are a bundle of filaments, or small 
rods from 1 to 1.2 inches, and 0.032 of an 
inch thick. They look like needles of 
glass or kaolin, and give the highest ra- 
diation at the temperature of the bunsen 
burner. It is stated that a bundle contain- 
ing ten needles will give an illumination 





FIG, 


I.—METHANE MANTLE. 


of from 50 to 60 candles. We are given 
to understand that when used with the 
Mecker bunsen burner, a duty of Io cad- 
dies per 0.636 cubic foot of gas was ob- 
tained. The Methane mantle is quite new 
on the London market, a company having 
been recently registered to exploit it. 
We know that much interest is taken bv 
readers of THE ILLUMINATING ENGINEER 
in all new forms of fittings, especially for 
use with inverted burners. We illustrate 
two adjustable pendants which are being 
introduced by wholesale houses. Mr. 
Thomas Thorpe, a well known inventor 
of apparatus connected with photometry, 
in fact the inventor of the original Jet 
Photometer, has taken out a patent to 
protect burners. This plan, which can be 
followed by reference to the diagram, 
lig. 2, is to surround the air inlets to the 
burner with a cylindrical case with wire 
gauze side walls and solid ends. A supply 
of air under slight pressure is conducted 
to this case, by a pipe which is fitted with 
a regulating tap. The air is preferably de- 
livered into a conical or cylindrical shield 
in order to prevent it from spreading all 
at once, and to assure a sufficient supply 
of air under pressure to the mixing tube, 
The illustration that we give provides 
three methods of admitting the air. By 
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means of the tap the air entering the cas- 
ing under pressure can be regulated so 
that there is a slight excess beyond what is 
really necessary for the requirements of 
the burner; this excess will then make its 
escape through the gauze wall of the cas- 
ing. The very general use of this type of 
burner has made it absolutely necessary in 
some cases of shop and warehouse light- 
ing to adopt a principle of filtration of 
the air supply. We should think that Mr. 
Thorpe is likely to obtain a large amount 
of support, as certainly his invention 
would appear to solve a difficulty. 





FIG. 2. 


Some correspondence has appeared in 
one of the prominent papers connected 
with the ironmongers’ trade upon the pur- 
chasing of incandescent mantles, and the 
need of knowing something about the ar- 
ticle offered and the ingredients used in 
the manufacture. He says that it is most 
necessary to know what the impregnation 
of such mantles is. All mantles, he adds, 
are calculated for value by impregnation, 
the terms being 1000, 900, 800, 700 or 600 
impregnations. The meaning of these fig- 
ures is that in the preparation of 1000 
“stockings” or mantles when treated will 
absorb or are impregnated with one kilo, 
of thorium; 900 or any other number 
meaning that they have absorbed the kilo, 
of thorium. The lesser the number of 
stockings absorbing the given quantity of 
thorium, the stronger they will be. It 


should also be understood that the im- 
pregnation only strengthens the mantle, 
and is not used for light giving. Still it 
is important to know the amount of tho- 
rium contained in the stocking before it 
is burned off. 


CHARLES W. HAsTINGs. 


From Our Readers 


‘CHE ILLUMINATING ENGINEER, 
GENTLEMEN: 


Someone has said that architects are 
born, not ‘“‘made,” and others that archi- 
tects are “made,” not born. Granted that 
either is correct, I fail to see where he 
has anything on the illuminating engi- 
neer. No one can dispute the first part 
of the first statement and until something 
very strange happens all men will be born, 
and I do not think architects will be any 
exception to this rule. 

Practically every professional man who 
amounts to anything is a “made” man, 
and I can safely state that all illuminating 
engineers with whom it has been my good 
fortune to come in contact with, have 
been both born and “made.” Necessity 
and demand “made” the illuminating en- 
gineer and he is here to stay. 


Yours very truly, 
W. S. KILMEr. 


Might Have Been a Public 
Service Commissioner 
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Dentist: “My charge for an extraction is 
half-a-crown. Five shillings extra if you 
have gas.” 

FarMeER GILes (who knows all about the 
price of gas): “Good lor’, sir, shall I want 
two thousand feet ?”—Punch. 
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General Progress During the Past 
Year 


In order to obtain a general review of 
the year’s progress in the lighting field a 
letter of inquiry was sent to a number of 
Lepresentative manufacturers, central 
station, and gas companies. The follow- 
ing replies have been received: 


From E. W. Lioyvep, oF THE COMMON- 
WEALTH Epison CoMPANY, CHICAGO. 


The members of the Contract -Depart- 
ment of the Commonwealth Edison Com- 
pany have taken considerable interest in 
the subject of Illuminating Engineering 
during the past year. Several members of 
the department have made a careful study 
of the question, and I consider that the 
work done by them for the company has 
been very valuable. There is no doubt 
that a contract agent of an electric light- 
ing company should make it his business 
to learn the underlying principles of Illu- 
minating Engineering, as such knowledge 
would be of incalculable benefit to the 
lighting company. It is becoming more 
and more essential that the lighting com- 
pany point out to its customers the advan- 
tages of correct information regarding 
the installation of different forms of illu- 
minants. We can trace the obtaining of 
quite a number of good pieces of business 
to the work done by one of the members 
of this department in laying out the illu- 
mination of the premises of the consumer. 
As we learn more about this branch of 
engineering, the lighting company will 
rapidly learn the value of men having 
such information, and will require that 
their agents have some knowledge of this 
science. 

The Commonwealth Edison Company 
has done nothing so far with the Tung- 





sten lamp. It is scarcely time to express 
an opinion as to what influence it will 
have on the business, although I cannot 
see why it should accomplish anything but 
good for the lighting company. It seems 
to me that it will ultimately have the same 
influence on the electric lighting business 
that the Welsbach mantle had on the gas 
business. We are looking forward with 
considerable interest to the time when we 
shall be able to secure these lamps in 
sufficient quantities so that they may be 
used universally in large cities. 

From what I can learn, business in Chi- 
cago does not seem to have suffered as 
much as in some of the, eastern. cities, 
Business is slowly but surely recovering 
from the shock of the recent panic, and it 
seems as if this would continue. We do 
not anticipate a rapid recovery but see no 
reason for believing that there will be any 
further falling off in business. 


From W. Rawson COLLIER, OF THE GEOR- 
GIA Raitway & LicHt Co. 


As you know, the unusual financial de- 
pression exists in the South, just as it 
does with you, and this, added to the fact 
that the advent of prohibition on the first 
of the year seemed to make things very 
quiet in Atlanta, necessitates for our con- 
tract department very close and hard work 
just at present. However, I might state 
that last year was an extremely good year 
with us; our number of customers in- 
creased about 24 per cent., our number of 
incandescent lamps about 21 per cent., and 
our power load about 20 per cent. 

Regarding the new forms of lamps, I 
would say that the Nernst lamp is slowly 
working its way into Atlanta and seems to 
be giving very good satisfaction, especially 
invstie AG District: The; Gem, high ef- 
ficiency lamp has been extremely popular 
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here for several years and the growth is 
very rapid, even now. Regarding the Tan- 
talum and Tungsten lamps would say that 
these lamps have been on the market such 
a short time that I can give very little idea 
regarding their popularity in Atlanta. I 
feel confident, however, that the Tungsten 
lamp, especially in the 100-watt size, will 
prove one of the most popular, if not the 
most popular, of all the incandescent lamp 
family. This lamp, I think, will within the 
next two or three years, displace the arc 
lamp for store illumination to a great ex- 
tent and if the cost of the lamp is later 
reduced, I feel that it will entirely supplant 
the present high efficiency lamp. 


From J. D. SHATTUCK, OF THE SUBURBAN 
Gas CoMPANY, CHESTER, Pa. 


Replying to your letter of Feb. 27th, 
would say that from a gas engineer’s 
standpoint, I think there has been a con- 
siderable advancement in the lighting 
business during the past year, particularly 
in the adoption of different forms of 
the new inverted gas burners. ‘These 
burners are being applied in a good many 
very artistic methods; the principal ad- 
vantage, however, is in the greater illu- 
mination given with a smaller gas con- 
sumption, than the upright burners give. 
The tendency to smoke ceilings seems to 
have been overcome with these burners, 
and I believe they are going to prove less 
costly to maintain. 

I believe that outsidé lighting by both 
gas and electricity will be curtailed some- 
what this year if the present industrial 
conditions continue. I think, however, 
that more business can be done in the 
lighting field, both in gas and electricity, 
by employing a larger number of smaller 
units instead of the glaring arc lights of 
both systems. This will come about 
through the natural study of economy on 
the part of store keepers. 


In the house lighting business, I look 
for a very considerable growth due to the 
new designs of fixtures adopted for the 
inverted burners, as well as the inverted 
burner itself. I expect the gas industry, 
as a whole, to show an increase this year 
in output over 1907, in spite of the appar- 
ent depression in other industries, but it 
behooves us all to hustle and advertise. 


From Car” H. Grar, oF THE INDIAN- 
APOLIS GAS COMPANY. 

Replying to your favor of Feb. 27, 
would state that not being interested in 
electric illumination except as a competi- 
tor, we must naturally confine our re- 
marks to the matter of illumination by 
gas. 

One important feature, which is almost 
generally overlooked, is the willingness on 
the part of merchants and others who 
have adopted the gas arc method of light- 
ing, to furnish a testimonial as to its ef- 
ficiency and economy, and to have photo- 
graphs taken of their places of business. 
for advertising purposes, showing the gas. 
arc in use. A few experts in psychology 
would assert that this willingness is trace- 


‘able to a selfish realization of the oppor- 


tunity to gratuitously advertise their own 
business by means of the publicity of the 
testimonials and the picture. Be this as 
it may, the favorable testimonial and rec- 
ommendation count just the same as a. 
means of influencing and securing new 
customers for the gas arc. In a booklet, 
issued by this company last year, fourteen 
of these illustrations and commendatory 
ietters were published. 

This collection of testimonials revealed. 
another phase of the question which has. 
escaped general notice and that is the re- 
markable saving that may result from the 
adoption of the gas arc method of illu- 
mination in some cases. It is the rule, in 
estimating the difference in cost between 
one system of lighting and another, to 
figure on the lowest rate of the competing 
method. This, as a principle, is probably 
a good plan to follow. But we are apt to 
overlook the larger saving and economy 
that rewards the convert who has been 
paying exorbitant rates for the abandoned 
method. The following testimonial will 
show this point very clearly: 

The proprietor of a hotel writes: “I 
find that, with the installation of four 
‘Welsbach’ 400 c.p. lights in our lobby, we 
have reduced our lighting expenses for 
this space at least 75 per cent. Prior to 
this installation, incandescent lamps were 
used, the current being furnished at a fair 
rate} 

It is very advisable, therefore, wherever 
possible, to get to know the existing ex- 
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pense or monthly cost of the light used, 
and then to offer a careful and easily un- 


derstood explanation of the gas arc 
economy. 
With reference to incandescent gas 


lighting the outlook for the coming year 
iS very encouraging. We have recently 
installed in the City Market (which is one 
of the largest in the country) thirty-one 
Welsbach gas arc lamps and fourteen re- 
fiex inverted lamps, these lamps replacing 
seventeen electric arc lamps and numer- 
ous open flame burners. 

The cost of illuminating with these 
lamps from Jan. 20 to Feb. 24 was $76.63 
against $173.71 for the corresponding pe- 
riod last year, showing a saving to the 
city of $97.48. This showing is very grat- 
ifying to the city and through it we are 
about to place 99 additional Welsbach gas 
arc lamps in the market. 

With the inverted gas lamp we have 
been able to illuminate with gas some of 
the best stores in the city which we could 
not reach with the gas arc lamps. We 
have also been very successful in window 
illumination. 

We are forwarding you a photograph 
of the window illumination of the Taylor 
Carpet Co., of this city. In the window 
on the right we have installed seventeen 
reflex lamps with angle shade against 
thirty-four 16 c.p. incandescent lamps in 
the wndow on the left. We will be pleased 
to have you use this photograph if you 
see fit. 

We might also state that the sales we 
are having on inverted gas fixtures and 
dining-room domes equipped with the re- 
flex lamps are very gratifying. 

Notwithstanding the economy and gen- 
eral satisfaction of the incandescent type 
of gas burner, there are still a great many 
who prefer the open tip for certain kinds 
of illumination. In such cases we use 
our best endeavors to induce the consumer 
tc use the “Bray” or some other type of 
check burner that is both economical and 
efficient. 

From W. H. GartTLey oF THE UNITED 
Gas IMPROVEMENT COMPANY. 

We are experiencing in the gas indus- 
try, at this time, one of the greatest prac- 
tical advances that has been made in il- 


luminating engineering for a generation. 

It is the practice of many gas com- 
panies to put gas burners on the fixtures 
of their customers without charge—lI 
speak of the open flame burner. Many of 
the companies have selected the Bray 
burner, and have distributed them among 
their consumers in enormous quantities.. 
I know of one city that has placed over 
three millions on consumers’ fixtures free, 
im the last-ten- years. 

The Bray burner has distinct advant- 
ages over the slitted lava tip. Under ex- 
cessive pressure the Bray burner does not 
throw out extended horizontal jets of 
flame, which break globes, but elongates in 
a vertical direction only. It is less likely 
to have a deposit of dust or foreign ma-- 
terial in the aperture, causing the flame to 
fork, butvonetne other hand, ‘the ‘Bray 
burner does not give as much light for 
the same consumption of gas as the ordi- 
nary lava tip, so that in the past the con- 
sumer has secured safety from fire at the 
expense of a certain amount of light. 

The new design recently issued by the 
Bray Company (of England) has been 
improved by which all of the advantages 
of the old Bray burner are secured and as 
much light obtained from the gas as is. 
given by the ordinary lava tip. 

In view of the vast number of these 
burners in use throughout the country,. 
this, to my mind, marks a very distinct 
advance in illuminating engineering from. 
the gas point of view. 

I might add—the claim that has been 
made that the old Bray burner gave as 
much light on an average during its life, 
as the lava tip, has not been found to be 
substantiated by experiments covering 
several years. 

From ALonzo P. Ewina, or THE DETROIT 
City Gas ComPANY. 


During the year 1907 we showed a con- 
siderable gain in our illuminating busi- 
ness. As a matter of fact, we gained as 
many gas arc lamps during the year as the 
total number that the electric light com- 
pany have on their lines now. From a 
reliable source we learn that they had 
2,700 electric arcs in Detroit. A recent 
report of the munictpal plant showed 
something like 3,600 electric arcs, or their 
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equivalent, on their lines. We estimate 
1,500 electric arcs on isolated plants, mak- 
ing a total of 7,500 electric arcs, while we 
at present have 15,556 gas arc lamps. A 
large per cent of these are being cared 
for by us regularly each month, so that 
we are sure that they are being used and 
are in good condition. 

The convenience of electric light in the 
home has shown its effect in the better 
class of houses. It has shown its effect in 
flats, in that the careless use of gas has 
made it expensive to the landlord in dec- 
orating. The inverted burner has opened 
to us the way to get back very much of 
this business, giving them the kind of light 
that they want, and without soiling the 
decorations. 

We have tried a few of the small in- 
verted burners, but the demand is for a 
high candle power, mellow light, which is 
easily adjusted, makes no noise, and is 
less sensitive to a slight variation in pres- 
sure:\.) Therewould, seem.-to vbeca Maree 
held for a small inverted burner, but this 
field is in the home that can well afford 
the extravagance of electricity, and in 
consequence the saving made is not always 
as interesting to them, in fact, not so in- 
teresting as the convenience of the button 
on the wall. 

The moderate home is our large field to- 
day, and each month, even though the 
public are talking hard times, our sale of 
inverted burners has increased. We are 
replacing electricity from the economical 
standpoint, as well as from the kind and 
quality of light. 

The inverted arc will open a new field, 
will give us something new ‘to talk about, 
and give us an opportunity to make great- 
er headway in the better grade of down 
town stores, both for inside and outside 
lighting. I am inclined to believe that a 
commercial lamp will be put on the market 
this year by at least one of the companies, 
that will meet the approval of the gas fra- 
ternity. The merchants generally are in- 
clined to want to change from time to 
time, and unless we show them something 
new in a gas lamp, they try electricity; but 
if we can show them something new, 
—a different stack on their arc, or a 
diiferent type of lamp, making a change 
that would appeal to them, we can renew 


their business for another year or two 
without their going to electricity. 

From a commercial standpoint our or- 
ders have fallen off. We have not mate- 
rially cut expenses, but it is necessary for 
our men to spend more time keeping busi- 
ness, and it takes more time to get new 
business; as a result we are selling fewer 
arcs than we did last year. 

This company will move into its new 
building within two months, and will show 
for the first time, at least in Detroit, an 
eight-story building, lighted with the in- 
verted burner, and with chandeliers and 
brackets that are operated simply from 
the key; turning the key lights the lamp 
without a’by-pass by means of a concealed 
pilot system, All chandeliers on the first 
floor will be lighted with the same system, 
but the gas supply to the chandeliers will 
be controlled by the pneumatic valve. This 
new system is going to open up a field in 
the better class of houses, making it just 
as convenient to have gas light in each 
side light, as it is to have electricity. They 
have the advantage of giving a strong, 
meliow light to read by, and the small 
burners produce a decorative effect. 


From A. Cressy Morrison, SECRETARY 
NATIONAL ACETYLENE ASSN. 

As an indication of the progress of the 
acetylene industry, I take pleasure in en- 
closing a statement regarding a recent 
modification of the insurance rules, which 
is of great importance. 

The recognition of acetylene as a com- 
mon illuminant, the conclusion that it is 
safer than the illuminants which it re- 
places, and the modification of the insur- 
ance rules, are a tribute to inventive gen- 
ius. An industry which has evolved from 
crudity to approaching mechanical per- 
fection in ten years, and as an illuminant 
is installed in over 150,000 separate 
buildings in the United States, must be of 
interest to you. 

The rules formulated by the National 
Board of Fire Underwriters for the ace- 
tvlene industry have hitherto required 
outside installation of acetylene genera- 
tors, and while, as a matter of fact, in 
by far the largest part of the United 
States this rule has not been insisted upon, 
in certain limited sections it has been rig- 
idly enforced. 
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The existence of a rule prohibiting the 
installation of an acetylene generator in 
an insured building was a constant men- 
ace and handicap to the industry, and its 
enforcement in some sections and not in 
others placed insurance companies in the 
inconsistent position of insuring property 
in one state under conditions which it 
would not accept in another. An investi- 
gation by the National Board as to the 
exact condition of the industry, disclosed 
the fact that, in those sections where in- 
side installation had been permitted, ace- 
tylene was proving itself to be a safer 
illuminant than those which it replaced. 

The National Board of Fire Underwrit- 
ers, at its executive committee meeting on 
January 30th, 1908, held in New York 
City, after considering the various favor- 
able reports submitted to it by its various 
committees, amended the rules covering 
the installation and use of acetylene gen- 
erators, by striking out such words as pro- 
hibited inside installation under all con- 
ditions and substituted the following: 
“Generators, especially in closely built up 
districts, should preferably be placed out- 
side of insured buildings in generator 
houses constructed and located in compli- 
ance with Rule 9.” 

It will be seen at once that, while the 
National Board recommends outside in- 
stallation as being ideal, in place of the 
ahsolute prohibition, the rules now mean 
that in all outlying districts generators 
may be placed inside, but in closely built- 
up districts it recommends outside instal- 
lation as its preference. 

Even where outside installation is pre- 
ferred the rule regarding construction of 
generator houses has been modified, and 
where such houses formerly had to be 
fire proof, constructed of brick and lo- 
cated as far as practicable from other 
buildings, such houses may now be located 
adjoining an insured building and fire 
proof construction is not required. 

It will be seen that the above modifi- 
cations are radical and are a most favor- 
able indication of the fact that inventive 
genius and a close adherence to the rules 
of the National Board of Fire Under- 
writers have received a deserved recogni- 
tion. 

The Acetylene industry has been sub- 


ject to the rules of the National Board 
from its inception and has loyally en- 
deavored to meet all insurance require- 
ments, not only in letter but in spirit. 
The result has been a vast expansion of 
the industry and a growing safety of the 
illuminant until the above modifications 
were deemed warranted by the National 
Board. 


From N. :R. Birce, oF THE GENERAL 


ELEcTRIC COMPANY. 

Replying to your letter of Fehruary 28, 
to the General Eiectric Company, would 
say the tendency during the past year, in 
connection with enclosed arc lamps, has 
been towards simplification, ruggedness, 
the use of fewer insulations and edgewise 
fireproof winding. Considerable progress 
has been made in these respects, and I 
consider the lamps much more satisfac- 
tory than those in use a year or two ago. 
The tendency has also been towards the 
use of larger units, and a large number 
of high current lamps, both D. C. and A. 
C., are now in use. 


Magnetite lamps, both multiple and se- 
Ties navewpecns perrected ‘and are now 
being used to a great extent for street 
lighting purposes. The efficiency 1s much 
higher than is secured with an enclosed 
arc lamp, and the cost of maintenance 
(due to long life of electrodes) somewhat 
less. The series luminous lamps consume 
about 310 watts, and the illumination is 
much better than that secured with a 480 
watt carbon lamp. 

A 110-volt multiple lamp with edgewise 
windings has been designed and is very 
popular not only for street lighting but 
for lighting foundries, train sheds or 
other places where the magnetite fumes 
are not objectionable. This lamp not only 
gives better illumination, but requires 
only 400 watts as against 550 for the 5- 
ampere carbon lamp. The lamp can also 
be used two in series on 200 volts, and 
with special windings can be used in mul- 
tiple on 220-volt circuits. 

A flame arc lamp of American design 
has also been perfected and is used to a 
great extent for advertising purposes and 
for the illumination of factories, foun- 
dries, etc., with excellent results. 

In order to provide for the very heavy 
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demand for Edison lamps, and to take 
care of the new developments in Gem, 
Tantalum and Tungsten lamps, the Gen- 
eral Electric Company have in the past 
year built four new factories at East Bos- 
ton, Toledo, O.; Fort Wayne, Ind., and 
Newark, N. J. 

The factory at Toledo is confined to the 
production of Gem filament lamps only. 
That of the Newark factory to Tungsten 
lamps only, and the factories at East Bos- 
ton and Fort Wayne to the regular car- 
bon filament lamps. In addition the Gen- 
eral Electric Cohmpany has erected a new 
factory building at Harrison, N. J., ad- 
joining the present lamp factory, which is 
devoted to the production of Tungsten 
lamps. 

In addition to these new factories the 
main factory at Harrison, N. J., continues 
its large output of carbon and Gem fila- 
ment lamps. The total productive facili- 
ties of the General Electric Company now 
aggregate sixty million lamps per year, 
so that they are in excellent position to 
supply all demands from customers. 


From ALFRED D, CHILDS, OF THE COOPER- 
Hewitt ELEcTRIc COMPANY. 


We have your letter of Feb. 28th, and 
if you wish to include the Cooper Hewitt 
Mercury Vapor Lamp in your statement 
regarding the general progress in the arc 
lighting field possibly the following points 
would be of interest. 

The color and quality of the Cooper 
Hewitt Lamp adapts it particularly to the 
field of industrial lighting. This includes 
mills of many kinds; machine shops, foun- 
dries, printing plants, etc. The lamps are 
also used in drafting rooms, offices, and 
have been installed in a number of post 
offices. 

During the year of 1907 very consider- 
able advance was made by the Cooper 
Hewitt Lamp in this particular field. In- 
stallations which numbered at first six 
or a dozen lamps, were run up to 200 or 
300 lamps, and in addition, several new 
fields for the light were found to be open 
to the Mercury Vapor Lamp. Among 
these may be mentioned the lighting of 
silk mills. It was found that the changes 
in the colors produced by the lamp were 
not in any way detrimental and that the 


actual light obtained and the efficiency of 
the installation cannot be equalled by any 
other form of artificial lighting. 

The number of lamps sold in 1907 more 
than doubles the sales of 1906, and there 
is every indication in spite of the falling 
ofi of business generally, that the sales 
for 1908 will more than equal those of 
last year. 


From C, T, ESHELMAN, OF THE JANDUS 
ELEcTRIC CoMPANY. 


Replying to your favor of the 28th ult., 
in regard to the status of the arc lamp 
situation during the past year, we have 
to advise that business in this particular 
field has been very gratifying, with the 
exception of the last several months. Of 
course, the depression has been general 
and we believe that other electrical inter- 
ests have been affected in a like manner. 
As it is generally known, the lighting in- 
dustry, both are and incandescent, is tend- 
ing toward the production of higher effi- 
ciency units. All arc lamp manufacturers 
are working not only to produce a metallic 
electrode arc, but are working to over- 
come the inherent defects which have re- 
tarded the progress of this new product. 

Statistics show, of course, that notwith- 
standing the many artificial illuminants 
now marketed in competition with the en- 
closed arc lamp, the carbon arc business 
has been increasing from year to year 
and we are very much pleased to state that 
this company has secured a very fair 
share of this business, and we are not 
only pleased with the past, but feel that 
the future is very promising. 


From G. B. GRIFFIN, OF THE WESTING- 
HOUSE ELECTRICAL & Mrc. Co. 


Referring to your letter of February 
28th, regarding the developments and 
progress made in illuminating within the 
past year, would say that our endeavors 
have been directed towards a simplifica- 
tion of lamp mechanism, with a view of 
making lamps more rugged, with fewer 
parts than heretofore and where screws 
are used, to have standard threads and as 
few screws as possible, and where screws 
are used to have them interchangeable in 
various parts of the lamp so far as it is 
feasible also to have simpler and more 
permanent adjustments in the electrical 


IE, 


features of the lamp. For example: We 
are making a multiple A. C. lamp with a 
counter-balanced rocker arm and single 
coil with E-shaped armature, making the 
lamp interchangeable for 133, 60 or 4o 
cycles, for voltage ranges from 100 to 
120 volts and current adjustment of 6, 
6.5 and 7 amperes. 


We have also made a successful effort 
‘toward improving the insulation of a lamp 
and making our standard breakdown tests 
considerably higher than is customary. 
This last statement, of course, applies 
particularly to the series A. C. lamp. We 
have also succeeded in making this lamp 
regulate very closely which improves the 
quality of light by increasing its steadi- 
ness. We have introduced a number of 
features on our constant current regu- 
lating transformers which we can supply 
on order, and if desired by the customer, 
we can make the transformer interchange- 
able both for frequency and current to 
the extent of having 133 cycle transform- 
ers which will operate equally well with 
a slight change in connection on 60 cycles 
and for either 6.6 or 7.5 amperes. 


The most promising development in the 
field of illumination is, perhaps, our D. C. 
ampere Metallic Flame Lamp, which has 
already been well covered by articles in 
the trade papers and in papers preseuted 
before the central stations and engineer- 
ing societies of the country. The lamps 
we are at present manufacturing have a 
very simple down-draft feature which is 
a modification of the original down-draft 
as developed by the Westinghouse Com- 
pany and the resultant illumination ob- 
tained from the current consumed is com- 
parable with that furnished by the 7.5 
ainpere series. (. carbon..arc. This 
statement with amplification indicates the 
saving which would be realized by the use 
of this lamp in lighting the ordinary city 
streets. This lamp is used on alternating 
current by the use of the Westinghouse 
mercury rectifying arc regulator, which 
is self-contained unit of external appear- 
ance very similar to the series A. C. con- 
stant current regulating transformer de- 
veloped and furnished by the Westing- 
house Company. 


This briefly outlines what this company 
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has done in the past year and should you 
desire, we can, of course, go more into 
detail, but assume that this brief state- 
ment is all that you wish. 


From G. H. RETTEN, oF THE HErios Mrc. 
CoMPANY. 

We are in receipt of your favor of the 
28th instant, and in reply thereto would 
say that during the year 1907 several new 
types of arc lamps have been put on the 
raarket and have found ready sales. Flam- 
ing arc lamps have also increased in pop- 
ularity, and the volume of trade through- 
out the first ten months of the year was 
extremely gratifying to all of the manu- 
facturers of arc lamps; but during the 
later months, the volume of sales fell off 
in harmony with general market condi- 
tions. 

On enclosed are lighting no very great 
advances were made in the arc, nor in the 
details of the construction of the standard 
lamps, but the field for such lamps was 
very greatly extended, and a very satis- 
factory increase in gross volume of sales 
is recorded by all of the manufacturers. 


Of flaming arc lamps the imported 
lamps, as well as the lamp manufactured 
by us, has met with considerable demand, 
and undoubtedly the use of lamps of this 
type will still further increase. At the 
present time there appears to be a fairly 
active demand for enclosed arc lamps con- 
suming a somewhat smaller amount of 
current than the standard lamps, using a 
mechanism of a relatively small size and 
using a carbon of a small size, thereby 
working the carbon at a high density and 
increasing the illuminating efficiency, al- 
though this is of course done at the ex- 
pense of the carbon life. The distribu- 
tion of light from a lamp of this type is 
very good, and when aided by scientific 
reflectors, cam be made to accord with the 
suggestions of our most prominent illu- 
minating engineers. We have been called 
on by so many parties to produce a lamp 
of this type that we have concluded to 
enter the field, and expect to have our 
lamp ready for the market in about two 
months from this date. 

We realize that the above does not show 
any very great progress for the year 1907, 
but it has been the experience in all lines 
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of trade that the improvements on various 
articles come by leaps and bounds rather 
than by a gradual process. The advent of 
the flaming arc lamp will undoubtedly spur 
the manufacturers on to further efforts to 
improve the features of the enclosed 
lamps. 

We might conclude by stating that the 
lamps having the metallic filaments have 
also found sales in certain quarters, but 
the conclusion of the most prominent engi- 
neers is that lamps of this type are not yet 
sufficiently perfected to warrant any very 
extended use. The fact that they cannot 
be used on alternating current is also a 
feature which must be considered in 
working out the efficiency of a lamp of 
this tvpe. 

From H. M. HirscHBERG, oF THE Ex 
CELLO Arc Lamp ComPANy. 


The demand for Flaming Arc Lamps 
during the year 1907, in spite of the mo- 
ney stringency in the last quarter of the 
year, showed a very remarkable growth. 
We have sold sufficient lamps to bring the 
output up to five figures. There are many 
indications that the flaming arc lamp will 
soon be adopted in this country for street 
lighting, as it has already been abroad. 
Many projects are now on foot for such 
illumination. 


From H. M. HirscHperG, oF THE Ex- 
CANDESCENT Lamp COMPANY, 

Replying to your. favor of the 26th in- 
stant asking for a statement from us on 
the general progress made in our line in 
illumination during the past year, we have 
been devoting considerable attention to 
exploiting the Tantalum lamp, with fairly 
good success. 

We have found that the Tantalum lamp 
gives satisfactory service, in most cases, 
on alternating current circuits. For resi- 
dence lighting it is particularly desirable, 
as the quality of the light 1s much superior 
to that of the carbon filament lamp, and 
the saving in current makes quite a 
marked difference in the cost of lighting. 

For the last three months in the year 
we have been supplying Tungsten lamps, 
and judge from the amount of business we 
have secured that the demand for the 
Tungsten lamp is going to be very great. 

We have had very little complaint from 


breakage in transportation, and up to the 
present time have not had a single com- 
plaint of short life from the lamps which 
we have sent out. We conclude from this 
and from our laboratory experiments that 
the life of the Sunbeam Tungsten lamp is 
going to be very satisfactory. 


While we have not thought it best, up to 
the present time, to recommend our Tung- 
sten lamp for use in any other position 
except vertical, the experiments that have 
been made in our laboratory and else- 
where indicate that it can be used success- 
fully in a horizontal position, or at an 
angle of 45 degrees, and that the life of 
the Tungsten lamp in these positions will 
be fully as long as when suspended verti- 
cally with the flament hanging down. 

There is a great demand for Tungsten 
lamps from textile factories, due to the 
fact that colors can be matched by the rays 
of the Tungsten lamp almost as well as by 
daylight. 

The use of the Tungsten, Tantalum and 
other high efficiency lamps has not reduced 
the demand for carbon filament lamps to. 
any great extent, and the indications are 
that the new lamps will be used very large- 
ly to increase the quantity of light fur- 
nished, and to replace the use of gas for 
illuminating purposes. 


From N. L. Norris, oF THE BANNER 
ELECTRIC CoMPANY. 


Answering your inquiry of Feb. 25th 
relative to the general progress made in 
our line, we have to advise that, although 
our line includes 50 watt and high candle 
power metalized filament lamps, and Tan- 
talum lamps, it is our opinion that of the 
new Tungsten lamp which has recently 
been brought out is bound to surpass all 
others in popularity with the lamp buying 
public. We have already sold quite a num- 
ber of these lamps, and we have as yet to 
receive the first complaint in regard to 
their performance under actual usage. 
The difficulty which was first experienced 
in shipping these lamps without breakage 
has been very largely overcome, so that 
there is “but! little cause) fers complamme 
along this line. 

Taking into consideration the great 
economy ‘which can be secured in the use 
of these lamps, and also the very superior 
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quality of the light produced, we believe 
that it is to the advantage of all purchas- 
ers of incandescent lamps to adopt the 
use of Tungsten lamps for general light- 
ing. Although the demand for this type 
of lamp has exceeded the supply thus far, 
arrangements are being made whereby the 
lamps will be produced in very much 
greater quantities, so that it will only be a 
matter of a very short time until orders 
for Tungsten lamps can be filled promptly. 


From J. C. FisH, oF THE SHELBY ELEc- 
TRIC COMPANY. 


Conditions indicate that within the last 
few months everybody that thinks upon 
the subject is thinking more of the de- 
sirability of light delivered beneath the 
lamps. The ideas first introduced among 
lamp manufacturers by this company, and 
so widely advertised by the Holophane 
Glass Company, are now generally ac- 
cepted. 

Central lighting stations are progress- 
ing in the right direction by adopting the 
new types of lamps, and in spite of the 
general business depression, the sales of 
Useful Light Lamps, Shelby Gem Metal- 
lized Flament Lamps, Shelby Tantalum 
Lamps and Shelby Tungsten Lamps are 
constantly increasing. 

Light users are demanding more for 
their money than ever before and while a 
few central stations are in doubt as to 
the advisability of supplying Tantalum 
and Tungsten lamps to their customers, 
all central stations are considering care- 
fully every change that can be made to 
improve their service to their customers. 

The next year is going to show most 
remarkable changes in illumination. There 
is no question but what the Tungsten 
lamp will, eventually, displace the carbon 
filament lamp in most places and that car- 
bon filament lamps that remain in service 
will be lamps designed to deliver the light 
beneath. 


From E. J. KuLas, oF THE BRILLIANT 
ELEcTRIC COMPANY. 


It has been a great satisfaction to be 
at the head of an organization such as 
the company I represent and see the 
tremendous progress that has been made 
in practically one year. During this time 
we have erected a tremendous new plant 


at Conneaut, Ohio, which is one of the 
largest incandescent lamp contracts in the 
URS: 

This plant was constructed with every 
consideration for the manufacture of 
high-grade incandescent lamps and is 
equipped with the latest machinery on the 
market for lamp making. This plant was 
no sooner completed when the demand 
came for the Tungsten lamp, and we have 
recently decided to manufacture Tungsten 
lamps in our new factory so far as the 
space will permit. 

From V. R. LANSINGH, OF THE HOLo- 
PHANE GLASS COMPANY. 

We have your favor of the 26th inst. in 
reference to our effort in regard to the 
Tungsten lamps. Up to this date we have 
not made any advance whatsoever in this 
line. We hope, however, to perfect a 
process a little later so that we will be 
able to supply street series lamps with the 
Tungsten filaments. 

In spite of the very material depression 
throughout the country, the Holophane 
Company has continued to increase its 
business practically without interruption. 
We have increased from fifty to one hun- 
dred and fifty per cent each month over 
corresponding months a year ago, and 
this increase is held, despite the fact that 
individual orders have been much smaller 
than last year. 

The company has spent no little time 
and energy in the development of new 
globes and reflectors, particularly of size 
and shapes suitable for tungsten lamps 
and other high efficiency units, this addi- 
tion to the line also including a number 
especially designed to harmonize with pre- 
vailing architectural treatments. The 
company’s idea being that, as its product 
is more and more receiving consideration 
by the architects and becoming a part of 
their specifications, no pains should be 
spared to place at the architect’s command 
a wider variety of sizes and shapes. 

Among the recent developments also are 
the enamel and sand blast finishes which 
the new high efficiency lamps render al- 
most necessary owing to their high bril- 
liancy. These finishes are becoming very 
popular as the public appreciates the ne- 
cessity of getting down the intrinsic bril- 
liancy of all lighting units. 
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The most recent addition to the Holo- 
phane line is the street lighting reflector, 
No. 243, which has just been placed upon 
the market. The Engineering Department 
of the Holophane Company considers this 
reflector as revolutionary, in what it ac- 
complishes, both its vertical and horizon- 
tal distribution being as nearly ideal as 
can be well imagined. 

The work in the Engineering Depart- 
ment, Holophane Company, has been mul- 
tiplied by ten within the past few months. 
This Department's work consists not 
alone in developing new reflectors and 
globes, but also in assisting architects and 
others in the proper laying out of lighting 
installations. The Department now works 
in cooperation with some of the best 
known architects in the country and its 
advice is constantly being sought after 
on all points relating to light and illumi- 
nation. Several young engineers are be- 
ing trained up in this Department at the 
present time in anticipation of still larger 
growth. 

One department of the Holophane Com- 
pany which can hardly be defined either 
as salesmanship or engineering, is being 
developed by Mr. F. W. Loomis, formerly 
commercial manager of the southeastern 
lighting plants of Messrs. Stone and Web- 
ster, Boston. Mr. Loomis’ work consists 
in visiting and advising with central sta- 
tions, demonstrating the advantages of 
Holophane to the customers of such sta- 
tions, and assisting the local managers in 
remodelling unsatisfactory lighting instal- 
lations. 

The Export Department of the Holo- 
phane Company has been placed under the 
direction of Mr. W. T. Chapman and Mr. 
A. H. Keleher. Mr. Chapman will have 
charge of the export business of the Far 
East, and in this connection will shortly 
start on a trip which will carry him to the 
seaport cities of Japan, China, India, and 
other eastern countries. Mr. Keleher is in 
charge of the business in Cuba, Mexico, 
and South America, which countries 
have recently developed favorably indica- 
tions of a demand for Holophane. 

Mr. V. R. Lansingh, General Manager 
of the Holophane Company, Sales De- 
partment, expresses himself as altogether 
optimistic in regard to the future not alone 


of his own company but of all business.. 
It is inevitable that a certain depression 
should exist after so serious a financial 
disturbance as the country passed through 
last foll and this depression will serve to 
solidify business as a whole and marks, 
he believes, the beginning of a new era of 
prosperity. 

From NorMAN MACBETH, OF THE ILLU- 

MINATION IMPROVEMENT COMPANY. 


From our standpoint illuminating engi- 
neering has made a very considerable and 
exceedingly satisfactory advance during 
the past year. 


Manufacturers of lighting accessories, 
gas and electric companies, have shown 
their appreciation of the movement by 
their eagerness to corral the present sup- 
ply of illuminating engineers and are pay- 
ing considerable attention to the education 
and advancement of those of their sales- 
men and men, who are not in the “satis- 
fied with past achievements” rut, and give 
promise of developing into good material. 


The awakening of the architect, fixture 
designer and contractor is coming along, 
as shown by the ever increasing member- 
ship of the various sections of the [llu- 
minating Engineering Society; the one 
place where the diversified interests may 
thrash out their differences to their mu- 
tual advantage. 

Tf the installation of prismatic glass- 
ware will enable a reduction in the main- 
tenance, which in a few months is suffh- 
cient to offset that considerable expense 
plus the fee of the “prismatic illuminating 
engineer,’ the man who has paid his 
architect or contractor for specifying and 
installing the highly artistic conceptions, 
which so recently beautiful are now scrap, 
and which were installed with an appa- 
rent disregard of the actual commercial 
use and cost of maintenance, is liable to 
question his investment and fail to appre- 
ciate the full value of the artist’s concep- 
tion. Many lighting accessories resemble 
some of nature’s freaks, so handsome and 
artistic as to defeat the purpose for which 
they were designed. Note the wall brack- 
ets in the Pennsylvania State Capitol, 
which have been turned upside down in 
the endeavor to squeeze some useful illu- 
mination from fixtures which were de- 
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signed in true accord with the architect’s 
conception of the artistic and aesthetic. 
The efficient fixture, accessory or installa- 
tion may be considered from the stand- 
point of “handsome is as handsome does.” 

VYhe awakening of the man who supports 
the lighting fraternity, the consumer, is 
also acknowledged, and after all he is the 
man who finally decides. Today he wants 
high intrinsic brilliancy and glare; the 
goods are being delivered, as low hanging 
flame arcs and bare tungsten lamps so si- 
lently and effectively testify on many of 
our streets and windows. 

Many consumers are induced to accept 
the services of the Public Utility Com- 
pany’s illuminating engineers and lighting 
experts, which service will be rendered 
gratis. The company realize that by so 
doing they continue to have a finger on 
the pulse of that mighty important man 
whose regular monthly or quarterly check 
is so necessary. Many of these companies, 
who a few years ago would maintain that 
their interest ceased at the point where 
connection was made with the consumer’s 
service, that their energy was worth so 
much per K.W. and totally disregard the 
“value received” standpoint, are now quite 
willing to agree that light and illumination 
is a marketable commodity, if the possi- 
bility of charging for same on a sixteen 
candle-power lamp hour basis can be ar- 
ranged, generously granting the considera- 
tion which would have been received so 
favorably a few years ago of 3.1 watts 
per candle power. This would result in 
five hours use of installation, with carbon 
filament lamps being credited as two hours 
with tungsten lamps. 

The farsighted, dividend producing, 
contract man of the concern supplying the 
energy should not be lost sight of. Ina 
recent installation, satisfactory illumina- 
tion was secured, using four watt refilled 
lamps of the common garden variety, with 
better results, and at a lower net main- 

$ per month 
tera nCe 0S > 
required ft. c.X. Area of Plane 
than would be possible with either 1%- 
watt tungsten lamps, “guaranteed 1000- 
hour life,’ or Welsbach reflex burners. 
The cost of the energy was based on an 
agreement for current at the seemingly 


reasonable rate of 6 cents per 1000-watt 
hours, with a proviso, however, which 
would bring the current cost with tung- 
sten lamps to possibly 18 cents, or if re- 
flex burners were installed, wherever the 
greater flux of light from this unit would 
be useful and desirable, this elastic 6 cents 
might become $1. 

Will the illuminating engineer succeed 
in blazing a more aesthetic trail during 
1908? We hope so. 

From Jno. C. D. Clark, OF THE PEOPLE’S 
GAswhicHtT GacoKE Coe CHICAGO. 


Your letter of Feb. 27th, with reference 
to an article for the March issue of the 
ILLUMINATING ENGINEER has finally been 
received by me. This followed me around 
quite a little bit, and I regret that it has 
arrived so late and do not suppose it will 
be possible to do anything in time for 
your March issue. 

In reference to the business outlook for 
the coming year, I think I can say to you 
frankly in regard to the lighting field in 
Chicago, there is no question about it,—it 
is going to be booming. All our business 
houses, business men’s associations and 
store keepers in general, are demanding 
improved lighting conditions, and of 
course we are doing our best to help them 
out. 

Lighting the business places in our city 
is considered necessary in advertising a 
place of business. Of course, all mer- 
chants like to obtain the best location in 
the city, and the others who have not the 
best locations have to do the next best 
thing; make their location appear to be 
as good as the best. As you know, there 
is nothing that will accomplish this so 
well as having the store well lighted. 

I have taken up the other matter con- 
tained in your letter and have asked sev- 
eral of our people to see what can be got- 
ten out, and just a little bit later will be 
able to forward it to you. 


Instruction in Illuminating Engineer- 


ing in the Technical Schools 


From Pror. W. E. WIcKENDEN, UNIVER- 
SITY OF WISCONSIN. 


The progress of the great technical in- 
dustries is very strongly reflected in the 
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development of the engineering education 
from which their vitality has been so 
largely drawn. Doubtless the advance of 
illuminating engineering will be similarly 
dependent upon the degree of interest and 
attention it is accorded in the educational 
realm and upon the demand it is able to 
make upon the universities for men whose 
professional training has been planned 
with especial reference to its needs and 
problems. Such a demand has not yet 
passed beyond the realm of things pro- 
phetic and it will probably be many years 
before extended courses of study are 
planned with a view to the training of 
illuminating engineers as such. On the 
other hand, the time is now at hand fora 
generous increase in the attention given 
to this important field in the regular engi- 
neering curricula. Whatever of the ac- 
tivities of their professions may fail to 
find a place in the experience of the elec- 
trical or the gas engineer, the problem of 
artificial lighting is almost certain to de- 
mand more or less attention. There are 
elements of inconsistency in any curricu- 
lum which provides careful training in the 
conditions of efficient power production 
or gas manufacture but entirely disre- 
gards the principles which underlie the 
effective use of these products for light- 
ing. While such conditions prevail it is 
little source of wonder that engineers 
who will conscientiously expend their 
thought and skill, as well as the funds of 
their clients, for the gain of a small per- 
centage in the gross efficiency of the gen- 
erating plant will at the same time plan 
and install systems of illumination which 
ere both wasteful of energy and poorly 
adapted to the purposes of vision. 

For several years past the University 
of Wisconsin has been developing courses 
with a view to providing for students in 
chemical and electrical engineering a 
thorough grounding in the principles of 
effective illumination. The immediate 
aim of this work has not been the pro- 
duction of specialized illuminating engi- 
neers, for it is realized that in no profes- 
sion 18 experience and trained judgment 
more essential to the solution of the many 
special problems which are presented, but 
it is rather to give the student a familiar 
grasp of the laws and processes involved 


in the production of light, its measure- 
ment and its effective utilization. The 
degree of interest aroused by this course, 
which is elective for seniors, may be 
judged from the fact that during the 
present year nearly forty men have 
availed themselves of its opportunities in 
a highly creditable manner. 

The following synopsis of a course now 
in progress will serve to illustrate the 
methods employed, the topics treated and. 
the points of special emphasis. The lack 
of an adequate text-book makes necessary 
a combination of the lecture and seminary 
method in the work of the class room. 
Supplementary mimeographed notes em- 
body in concise form the essentials of the 
lectures. Wherever possible illustrative 
problems are assigned, these having been 
found of especial value in dealing with 
the application of polar distribution curves. 
and Rousseau diagrams, the use of the 
concepts and units of luminous flux, the 
calculations of illumination, the econom-- 
ics and illuminating value of various units. 
and the design of typical systems of illu- 
mination. The general topics treated in: 
the class room follow the following order: 
The nature and scope of illuminating en- 
gineering; the elements of light, its pro- 
duction and the phenomena of its propa- 
gation; the concepts, units and terminol- 
ogy of light and illumination; the princi- 
ples of vision and the physiological fea-. 
tures of illumination; photometric devices: 
and their use; standard sources of lumin- 
ous intensity; the representation and ap- 
plication of photometric data; the Rous- 
seau diagram and its applications; the cal- 
culations of illumination; the thermody- 
namics of light production by incandes— 
cence and luminescence; incandescent 
electric illuminants—their materials, man- 
ufacture, accessories, thermal character- 
istics, operating characteristics, rating, 
performance at different frequencies, test- 
ing, color values, and a comparative re- 
sumé of their economies of operation 
and their illuminating value; the proper- 
ties and characteristics of carbon, lumin- 
ous and mercury arcs, and of vapor and 
vacuum tube illuminants; gas and gas 
illuminants; shades, reflectors and fix- 
tures; general considerations and methods 
of design for various classes of interior 
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dilumination, illustrated by the preparation 
of plans for class room discussion; street 
lighting; decorative and display lighting; 
and the elementary principles of art appli- 
cable to illumination. 

Supplementary to this course of class 
room exercises is a series of experiments 
in the photometric laboratory of which the 
following list is typical: A comparative 
study of the principles, structure, sensi- 
tiveness and applicability of photometric 
screens of the types most commonly used; 
distribution curves of incandescent lamps; 
characteristic curves of lamps of different 
filaments; standardization of incandescent 
lamps by a hefner standard; tests to de- 
termine the conformity of a given lot of 
lamps to standard specifications of rating, 
efficiency, etc.; tests of the operating 
characteristics and light distribution of 
Nernst lamps; tests of spherical candle- 
power and hemispherical candle-power by 
the Rousseau diagram and by the inte- 
tests of interior illumination and _ street 
grating photometer; tests of shades and 
reflectors for efficiency, light distribu- 
tion and intrinsic brilliancy; the calibra- 
tion and use of the Weber photometer; 
illumination; tests of gas illuminants; 
tests of the mercury vapor arc; photome- 
tric test of the enclosed or luminous arc. 


Much of the interest and emphasis of 
the course is placed upon the application 
of the principles developed to relatively 
simple problems of design. To each pair 
of students is furnished a plan and de- 
scription of a building and a statement of 
the gas or electric service conditions 
available. Near the end of the course 
several sessions are devoted to a discus- 
sion of these plans. The students to whom 
they were assigned are required to point 
out the considerations demanding atten- 
tion in the illumination to be provided, to 
discuss the alternatives considered and to 
describe the system recommended. The 
plans are then freely discussed and criti- 
cized by the class. During the past sem- 
ester the following plans were considered: 
a machine shop and foundry; a retail 
store, a church, a college building, a thea- 
ter, a residence, an assembly hall, a public 
library and a public square and the ad- 
joining streets. Some excellent discus- 


sions ensued and the intelligent interest 


evinced would have been creditable to a 
session of a section of the [luminating 
Engineering Society. 

The plans for the extension of the work 
include a laboratory course in the photo- 
metry of gas and oil illuminants, which is 
expected to be ot especial interest to stu- 
dents in chemical engineering. Should the 
demand warrant, a course in the practical 
elements of illumination will be offered in 
the coming summer session for the bene- 
fit of the practical electrical workers who 
usually are in attendance. A correspond- 
ence course in lighting, in which many of 
the practical elements of the course above 
outlined will be given, is projected by the 
university extension department. 


Pror. Henry B. Dates, 
ScHOOL OF APPLIED SCIENCE. 

In answer toyour favor of Feb. 29, we 
are giving our senior electrical students 
a course in illumination. 

In this course we are trying to intro- 
duce our men to the subject and acquaint 
them with its problems. 


FRoM CARE 


Aside from the lectures and reference 
work, we solve a considerable number of 
practical problems. 

In discussing the various illumination 
problems we make a good many inspec- 
tion trips to various office buildings, 
stores, factories, etc., to study the prob- 
lems as far as possible first hand. 


The time at our disposal does not allow 
of an exhaustive study of the subject. It 
has been my aim to have our students go 
out, with some knowledge of the subject, 
an introduction to its problems and im- 
pressed with its importance. 

I enclose clipping from our catalogue, 
showng time given to subject, reference 
book used, etc. 

314. ILLUMINATION AND PHOTOMETRY.— 
Senior year; first term, 2 hours a week. 
Cravath and Lansingh: Practical Illumina- 
tion; Stine: Photometric Measurements. 
Professor Dates. (301, 307.) 

A discussion of the theory, construction 
and performance of the electrical illumi- 
nants, including the various types of incan- 
descent, Nernst, arc and vapor lamps. This 
is followed by a study of their applications to 
illuminating purposes, the effect of shades 
and reflectors, and a brief discussion of 
principles of photometry. 
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From Pror. A. J. Wurtz, CARNEGIE IN- 
STITUTE. 

Replying to your letter of Feb. 2gth, I 
may say that although these schools are 
still in their infancy, they are, neverthe- 
less, aiming to make illuminating engi- 
neering an important part of their work. 
We fully appreciate the great future in 
this field of work, and to that end are 
making our instruction as practical as pos- 
sible; teaching students not only the use 
of the photometer but also the proper dis- 
tribution of light, and leading him to make 
light and efficiency tests with various 
lamps, so that he may be in a position to 
handle these illuminants with intelligence ; 
furthermore, through the medium of many 
lantern slides, we present to the students’ 
minds the many branches or types of il- 
lumination in the illuminating field of en- 
gineering, such as large interior Wlumina- 
tion, store lighting, factory lighting, win- 
dow lighting, art gallery lighting, street 
lighting, sign lighting, etc., pointing out 
at the same time, the defects and advan- 
tages as they are presented. 


From Pror. Geo. F. SEVER, CoLuMBIA 
UNIVERSITY. 


Your letter of February 29th at hand, 
and in reply thereto would say that in 
our department of physics very complete 
instruction is given in photometry. The 
Electrical Engineering Department gives 
instruction in the accurate measurement 
of candle power of gas, incandescent, and 
in so far as possible, arc lamps. The 
department has an excellent equipment for 
this purpose. Lectures are also given by 
Professor Crocker covering the subject of 
illumination, and this work is supplement- 
ed by laboratory work in actual measure- 
ments. 


From Pror. E, L. Nuicwots, 
UNIVERSITY. 

At Cornell University a course of lec- 
tures throughout the second term of the 
senior year is devoted to the principles 
of photometry and illumination. In this 
course the physics of artificial light 
sources, together with the methods of 
investigating the same as regards the 
quality of light and efficiency is given 
special prominence. Photometry and the 
measurement of illumination form a regu- 


CORNELL 


ENGINEER. 


lar part of the prescribed laboratory 
work in physics for engineers and facili- 
ties are offered for special studies of the 
problems relating to this science which 
remain to be investigated. 


From Pror. ALBERT E., GANZ, STEVENS 
INSTITUTE OF TECHNOLOGY. 


I have your favor of Feb. 29. In regard 
to our work at Stevens Institute I beg to 
say that we do not have any specific 
course in Illuminating Engineering, but 
touch upon this as far as is possible in 
our regular course in physics and in elec- 
trical engineering. 

Irom Pror. Doucaitp C. Jackson, Mass. 
INSTITUTE OF TECHNOLOGY. 


I have received your letter of February 
29th making an inquiry on behalf of THE 
ILLUMINATING ENGINEER in regard to the 
instruction in Illumination. which is given 
at the Massachusetts Institute of Tech- 
nology. We have no formal course in i- 
lumination, but the students are given a 
considerable amount of theoretical and 
practical work in the class room, and some 
training in photometry in connection with 
their regular laboratory work. The class 
room work includes such things as comput- 
ing illumination and plotting profiles and 
illuminating contour lines. 


Taxation without Representation. 

From the best statistics available it ap- 
pears that the total expenditure, directly 
and indirectly, for the production of light 
in this country amounts to half a billion 
dollars yearly, and the per capita amount 
paid for luminants alone, apparatus and 
accessories not being counted, is $4.00 per 
year. A conservative estimate of the 
losses incurred by faulty methods of gen- 
erating and _ utilizing artificial light 
reaches the astounding figure of $36,- 
000,000 annually, and twice this amount 


is probably nearer the truth. Of the many 


reflections to which the consideration of 
these figures may give rise, none is more ~ 
curious than the fact that, until the ap- 
pearance of THE ILLUMINATING ENGINEER 
two years ago, there was not in the whole 
world a periodical devoted especially and 
exclusively to the production and utiliza- 
tion of hght. 
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“The salesman regularly supplies the “Spasmodic attempts to get business 
electric spark whch keeps the commer-_ rarely succeed permanently. It is the de- 
cial engine going.” liberate moving, cautiously, gradually, and 


- . : ” 
“The man who tears down reputations intelligently, that makes the final success. 


always gets most of the dirt himself. What “It’s a good thing for the man who 
a jolly world of grand morals this would looks at the corns on his hands to re- 
be if every man came up to the standard member that on Easy street the corns are 
of perfection he fixes for his neighbor.” on the heart.”’—Moody. 
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Book Review 


Men Wuo Seri Tunes. By Walter 
D. Moody. A. C. McClurg & Co., Chicago. 
‘Price, $1.00, net. 

We have heard a great deal of late of 
the science and art of salesmanship. Nu- 
merous books have treated the subject; 
periodicals have devoted their entire ener- 
gies to this field; and institutions have 
sprung up expressly for the purpose of 
teaching the snbject either by personal 
instruction or correspondence. Much of 
this has undoubtedly been pure theory, 
evolved from the inner consciousness of 
those fertile minds gifted with the art of 
telling others how to do that which they 
cannot do themselves. 

The little book bearing the title above is 
a refreshing variation in the general type 
of academic discussions of the matter. 
The writer's familiarity with the whole 
subject, and his ability to say something 
worth listening to, is established by his 
own success in every step of his career, 
which began as a stock boy and has led 
through various degrees of salesmanship 
to the general management of huge enter- 
prises. The book is the condensed results 
of his long and successful experience. It 
makes no attempt at any scientific analysis 
or classification of the subject, but simply 
tells in straightforward and convincing 
language the various elements which make 
for success or failure. That he takes a 
high view of the work of the salesman is 
to be expected, and forms one of the chief 
attractions of his writing. This is well 
expressed in the fore-word, which we re- 
produce in full: 

When a man has taken the “third degree” 
in the science of salesmanship, has put fin- 
ishing touches on a career of strapping and 
unstrapping cases in hot summers and chilly 
winters, has taken a course in hard knocks 
at the College of Give-and-Take; after he 
has been frappéed by below-zero receptions ; 
after he has simmered in the caldron of 
competition; after he has set his foot on the 
path that leads to the summit of the moun- 
tain peak Success; after he has taken his 
post-graduate training in seeing Hope de- 
ferred,—I believe he should have the degree 
of Commercial Ambassador brought to him 
on a golden salver, for he is now a profes- 
sor in the gentle arts of Peace and Plenty. 

If you will recall the definition of Am- 


bassador as set down in the dictionaries, it 
signifies an envoy of the highest rank sent 
by one government to another for the ad- 
vantage of both. If there is anybody in the 
world who knows more about diplomacy 
than the men who sell things, knows more 
of dexterity, skill, and tact, more of the art 
of conducting negotiations, I will cheerfully 
waive the title of Ambassador and return 
to those of Traveling Man and Drummer. 

But, even then, is not every salesman 
worthy the name, an envoy of the highest 
rank sent by one house to another? 

Herald, then, the Commercial Ambassa- 
dor! He is the herald and harbinger of 
the good things in the world—all of them. 
When he stops bumping the ties hotels will 
hang out “To Let” signs, railroads will have 
salt-watered stock, and storekeepers every- 
where will raise cobwebs in their ship-win- 
dows. He keeps going—and he keeps all 
the rest going. He is the Ambassador Ex- 
traordinary and Plenipotentiary. 

What, then, of the man who sends back 
the Ambassador’s card by an office-boy, who 
turns his back upon him, who curtly refuses 
him a look-in? Such a man fails absolutely 
to safeguard the interests of his customers, 
proves him ignorant of his own welfare, and 
into the bargain cheats himself out of the 
rich storehouse of knowledge that can be 
entered only through the magic key intrust- 
ed to the Commercial Ambassador—that 
daily reviewer of the results of human en- 
deavor of every sort, from desperate failure 
to brilliant success. Hoch der Ambassador! 

The book is well worth reading as a lit- _ 
erary production, and as a tonic and nerve 
food for the beginner or faint-hearted, it 
is worth many times its price; while even 
the most finished “commercial ambassa- 
dor” will find much in the way of en- 
couragement and instruction. We most 
heartily commend the book to all those en- 
gaged in the great work of “selling 
things.” 


Westinghouse Lamp Company 


Receivers Discharged 

The Westinghouse Lamp Company an- 
nounces that the New Jersey and New 
York Circuit Courts have ordered the 
discharge of the company’s receivers and 
the return of the property to the stock- 
holders. These orders become effective 
March Ist, 1908, and after that date the 
management of the company will be con- 
ducted by the executive officers as prior 
to the receivership. 
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PRESENT STATUS OF CANDLE-PoWER STANDARDS FOR CeCe Sionen. ee Oct., 1907 
CaS adiea oe CO eae Oe oe ea oy a ee Per hcg + At Was ks Ae ae Oct., 1907 
POCA are SS VI OLTISON coco coi cee'd + ous hls. vo time des Salt eles ole Regn tgs eases Oct., 1907 
A CETIVIENELAGHIING. VEISON GOOGYVEOS.. 2.00 cece ee ee ects chaste c seer ec eeneens Oct., 1907 
eC NeW COMPARIGONS LC HOTOMETER. ChOS. Hi. WAGs. wigs cae eek ete eee tenses Oct., 1907 
ILLUMINATION PHOTOMETERS AND THEIR Use. Preston S. Millar..........00c e000. Oct., 1907 
MCA PPiNe TL UMINATION- GHART, Albert FP. ParResc.. cee ce eee cen de tw teens ees Oct., 1907 
ELEMENTS OF INEFFICIENCY IN DirFrusep Licutinc Systems. Preston S. Millar...Oct., 1907 
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Evectrric Light As RELATED TO ARCHITECTURE. 


ENGINEER. 


C. Howard Walken eee Oct., 1907 


ILLUMINATION OF THE BUILDING OF THE Epison ILLUMINATING COMPANY OF BOSTON. 


Lows Bell; LB. Marks and WD ACRYOiaas 6: oe ee ey ee Oct., 1907 
WHAT IS°OTREET LicnTinG? Wiliam H. Blood, Sra. we ee oe Oct., 1907 
CHECK ‘ON THE RELIABILITY OF PHOTOMETRIC Curves. J. S. Codman.............. Oct., 1907 
GOEFFICIENTS .OF DIFFUSED ,REFLECTION.. D7; "Loms- Belle. os. 053 see ee Oct., 1907 
Merariic FramEe Arc Lame. .C. 2) Stephens erie. k oe oe eee Oct., 1907 
New Licuts AnD NEw ILLUMINANTS FROM THE CENTRAL STATIONS Point oF VIEW. 

BOS? Hale ee ee eee i Fe eR a ne ee ee Oct., 1907 
Distriaution or Licar, Oo Poel). 2 ee een. ee Nov., 1907 
LiGHTENG..OF A. RETAIL STORES Fad Pearson ee aw eae a Ge ee Nov., 1907 
REporT OF COMMITTEE APPOINTED BY THE New ENGLAND Section TO INVESTIGATE 

THE QUESTION OF STANDARD TYPE FOR PHOTOMETRIC READING.............-- Nov., 1907 
Fixture DESIGN FROM THE STANDPOINT OF AN ILLUMINATING ENGINEER. Part 

Turee. VR. Lansingh and C. W. Heck............ NO Gr oy. Nov., 1907 
INverTep: Gas LIGHTING “7MA.G. Whilarer is. ep ere re ee ee ee ee DeCe 1007 
Fixture, DesiGgNine.. VR. Lansineh and 'C: Werle ee Dec., 1907 
RELATION OF ARCHITECTURAL PRINCIPLES To ILLUMINATING ENGINEERING PRACTICE. 

Bassétt> Jones, S706 ia ee a ee ee Jan., 1908 
VARIABLES OF ILLUMINATING ENGINEERING. William L. Puffer. .......0.00000 Jan., 1908 


Papers Presented to Various 
Technical Associations 


NATIONAL ExLectric LicgHt ASSOCIATION, 
30TH CONVENTION, JUNE, 1907 


Indefinite Candle-Power in Municipal 
Contracts, by E. Leavenworth Elliott. 

Indefinite Obligations in Municipal Con- 
tracts, by Henry Floy. 

Efficiency of Various Methods of Illumi- 
nation, by: Ee Av Norman. 

The Frequencies of Flicker at Which Va- 

riations in Illumination Vanish, by A. 

E. Kennelly and S. E. Whiting. 

Effect of Frosting Incandescent 

Lamps, by Edward P. Hyde and F. E. 

Cady. 

Electric Lighting in 
Klingenberg. 
Hluminating Engineering, as an Aid to 
Securing and Retaining Business, by 

C. F. Oehlmann. 

Co-operative Lighting of Streets by Mer- 
chants, by H. J. Gille. 

Methods of Securing Science Outlining 
Window Lighting, by Homer Honey- 
well. 

Report of Committee to Consider Specifi- 
cations for Street Lighting, by Dud- 
ley Farrand, Chairman. 

New Developments in Arc Lamps and 
High Efficiency Electrodes, by G. M. 
Little. 


NorTHWESTERN Exectric Licut Asso- 
CIATION. 


The 


Germany, by G., 


Outline Lighting, by 
February I1, 1907. 

Some Points on Illuminating Engineering 
for. Small -Central “Stations: “by Je ik 
Cravath, February 4, 1907. 


Homer Honeywell, 


NATIONAL COMMERCIAL GAS ASSOCIATION, 
SECOND ANNUAL CONVENTION, JANU- 
ARY, 1908. 

Gas Lighting in the Factory, by T. J. 
Litles irc 

Observations of the Methods of Handling 
the Lighting Industry Abroad, by R 
M. Searle. 

Practical Talk on Light and [lumination, 
by Vi OR. Lansineh: 

EMPIRE STATE GAS AND ELEcTRIC Asso- 
CIATION. ; 

Buying and Selling Illumination, by E. L. 
Elliott, November 11, 1907. 

New ENGLAND ASSOCIATION OF Gas EN- 
GINEERS. 

Some Instances of School-Room Lighting, 
by N. W. Gifford, April 1, 1907. 
AMERICAN INSTITUTE OF ELECTRICAL EN- 
GINEERS. 

Light from Gaseous Conductors Within 
Glass Tubes, by D. MacFarlan Moore, 
April, 1907. 

PITTSBURGH SECTION, AMERICAN INS?rI- 
TUTE OF ELECTRICAL ENGINEERS. 
Iumination, by Arthur J. Sweet. 


NATIONAL BUREAU OF STANDARDS, WASH- 
INGTON, D. C. 

Geometrical Theory of Radiating Surfaces, 
with a Discussion of Light Tubes, by 
Edward P. Hyde: Reprint No. 51. 

Talbot's Law as Applied to the Rotating 
Sectored Disc, by E. P. Hyde: Re- 
print No. 26. 

Comparison of the Unit of Illuminating 
Intensity of the United States with 
Those of Germany, England and 
France, by Edward P. Hyde: Reprint 
No. 50. 
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On the Determination of the Mean Hor1i- 
zontal Intensity of Incandescent 
Lamps, by E. P. Hyde and F. E. Cady: 
Reprint No. 63. 

Use of White Walls in a Photometric 
Laboratory, by F. E. Cady: Reprint 
No. 20. 

An Efficiency Meter for Electrical Incan- 
descent Lamps, by E.2bs Lyde and H. 
Brooks: Reprint No. 30. 

On the Theory of the Matthews and the 
Russell Leonard Photometers for the 
Measurement of Mean Spherical and 
Mean Hemispherical Intensities, by E. 
P.-Hyde:.. Bulletin No. 2. 

On the Determination of the Mean Hori- 
zontal Intensity of Incandescent Lamps 
by the Rotating Lamp Method, by E. 
Paiivdesrand stk) Cady :)-Reprint 
No. 3. 

An Explanation of the 
Frosted Lamps, by E. P. Hyde: 
eprint.No.6f: 

A Comparative Study of Plain and Frost- 
éd Izamps; by EK. “P. “Hyde and F> E. 
Cady: Reprint No. 72. 


Short Life of 
Re- 


Merchandise and I[llumination 
By Barnarp H. SToweE. 


While illumination is but one of the 
several elements that enters into a mer- 
cantile undertaking, it is and can be made 
a “feature” that will be appreciated by 
the purchasing public. By “feature” we 
do not mean an element that excites curi- 
osity. “Features,” in the popular sense, 
soon grow old and as the illumination of 
our modern establishments involves a con- 
siderable installation expense, the cost of 
new features as the old fail to interest the 
public would be burdensome. But the illu- 
mination of a store may be a feature in 
the sense that it is not too brilliantly light- 
ed, or that there is not insufficient light: 
in other words, an illumination of which 
the customer is unconscious. Such illumi- 
nation is manifestly equivalent to daylight 
or perhaps average daylight for such is 
our standard and that for which the hu- 
man eye is physiologically adapted. 

’Tis the unprogressive merchant who 
accounts his monthly lighting bills as 
fixed charges and not as representing a 
commodity appealing to his patrons fully 
as much as the goods on his counters. 
His lighting bills should be measured in 
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terms of his gross sales on the ground 
that good light results in increased sales. 
By good light we do not mean over- 
abundance. Too much light is a positive 
defect in illumination. Light is good or 
bad only as it compares with average day- 
light. To the merchant, that light is good 
only as it enables his patrons to select 
goods on the counter and bad as it impels 
in them a desire to carry the goods to the 
window or door where true color values 
may be obtained. Indeed that light is 
best of which the shopper is unconscious. 
A want of sufficient light or a light pos- 
sessing peculiarities of color which at- 
tracts the customers’ attention defeats the 
purpose for which the merchant illumi- 
nates his store. 


Of the various devices used for pur- 
poses of illumination in stores and large 
spaces, the Arc Electric Lamp occupies 
first place. 


The incandescent lamp occupies an 
enormous field in which it is easily the 
best and most convenient illuminant. Re- 
cent meretricious attempts to exaggerate 
the efficiency of clusters or groups of in- 
candescent lamps with various diffusing 
devices are therefore all the more objec- 
tionable and blameworthy. Under similar 
conditions and allow‘ng equally for de- 
terioration, the fact cannot be contro- 
verted that the Enclosed Arc Lamp will 
yield at least double the efficiency of the 
grouped incandescent lamps. 

Notwithstanding all that has been said 
and written in favor of the arc light, in 
point of efficiency, color characteristic, 
control, etc., the use of gas is still quite 
prevalent in the small cities. The modern 
device carrying four Welsbach mantles 
and called the ‘‘gas arc” seems to be very 
popular, and the reason for such popu- 
larity may be found in the low cost of 
maintenance. On a basis of cost of gas 
per lamp hour, mantle lighting involves 
the least expense, and on its face value, 
appeals to many merchants. Such consid- 
erations of cost find expression in the 
class of help employed, in the efficiency 
of the delivery system and in the general 
atmosphere of the store. To be more 
specific, we might say that gas lamps help 
to cheapen and also to cheapen the help. 
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American Items 


Merat Firament Lamps, by A. B. Adams, 
Municipal Journal and Engineer, March. 
Comparing Tungsten filaments with mantle 
gas lamps, on the assumption that the light 
of the 60-candle-power Tungsten is fully 
equal to that of the mantle lamp using 3.5 
feet of gas per hour, for 4,000 hours of light- 
ing per year the Tungsten lamp will con- 
sume 324 kilowatt hours, costing $19.44 if 
the electric service is rendered at the rate 
of 6 cents per kilowatt hour to cover energy, 
care and renewals. The mantle lamp using 
3.5 feet of gas per hour will burn 14,000 feet 
during the 4,000 hours of lighting, amount- 
ing to $14 at $1 per thousand, or to $10.50 
at 75 cents per thousand feet. If the renewal 
of mantles and the use, repair and lighting 
and extinguishing of the gas lamps is fixed 
at three cents per lamp per night, or $10.95 
per year, the figures used in the recent Buf- 
falo contract, the total cost per lamp will be 
$21.45 per year with gas at 75 cents per one 
thousand feet, and $24.95 with gas at $1 per 
thousand. Even at two cents per lamp per 
night, or $7.30 per year, for the use and 
care of the gas lamps, the light of the mantle 
will cost $17.80 with gas at 75 cents per 
thousand, or $21.30 with gas at $1, per year 
of 4,000 hours. 

The Tungsten lamp giving 60 candle-power 
in a direction 10 degrees below the _ hori- 
zontal, and located 15 feet above the surface 
of the street, yields .o2 candle foot at a dis- 
tance of 52 feet from its standard, so that 
the distance between such lamps will be 104 
feet for the minimum illumination named. 

It thus appears that for an illumination of 
.o2 candle foot at points midway between 
lamps, on surfaces at right angles to the 
rays of light, there must be 2.3 times as 
many Tungsten lamps as there would be of 
enclosed arcs per mile of streets. While the 
enclosed arc lamp operates 400 watts, the 
necessary Tungsten lamps to give the same 
minimum light will consume only 180 watts, 
or 46 per cent. of the power at the arc. With 
the same rate for electric energy, including 


service, with either of these lamps, the Tung- 
sten filament will save 54 per cent. of the 
cost and operaitng energy of the arc for the 
same light between lamps. 

Five of the Tungsten lamps, taking energy 
at the same rate as one arc, might replace it 
on each 240 feet of street, and would then 
be only 48 feet apart. At points midway be- 
tween these Tungsten lamps the illumination 
would be .075 candle foot, or nearly four 
times that at points midway between the 
arcs, and the general effect would be far 
more pleasing with the former. 


MeEasuriInG Gas LicgHt aNp Heat, by J. B. 
Klunpp, Public Service, March. 


The following is an editorial comment 
on the subject: 


That it is possible to cheat consumers in 
the quality of gas without incurring risk of 
detection is a common fallacy. Modern gas 
practice leaves nothing to guesswork and is 
governed by the exacting rules of science. 
Gas light, heat and pressure are not things 
of opinion but matters of certitude. Whether 
faults are with the gas or in the way it is 
used can be ascertained quickly and surely. 
Mr. Klumpp, who is a gas engineer of inter- 
national reputation, gives an idea of how 
the lighting and heating values are deter- 
mined. If a community thinks it is getting 
inferior gas service the question can be an- 
swered very simply. It is as easy for the 
authorities to enforce good service as it is 
to enforce the legal maximum rate. Those 
who attribute mysterious and weird proper- 
ties to gas, and assert that its quality can be 
juggled out of right proportion to its quan- 
tity without anyone being the wiser are 
either ignorant of their subject or wish to 
mislead. 

Some Street LicgHTING Statistics, by H. 
Thurston Owens, American Gas Light 
Journal, March 2. 

Municipat Lichtrnc at St. .Louis, by 
Charles C. Casey, Municipal Journal and 
Engineer, February 109. 
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Foreign Items 


Illumination 


The papers of greatest interest dealing 
with this subject since the previous review 
have been contributed in the United 
States. There have, however, been some 
articles on the subject in Europe and also 
some comments on American contributions 
which are of interest. 

Dr. Monasch (Jour. fiir Gas, etc., Jan. 
25, Feb. 1, 8), discusses the distribution of 
light from various forms of “portable” 
lamps, among which he includes electric 
reading lamps, petroleum kitchen lamps, 
etc. He gives the distribution curves of 
the various lamps under consideration. In 
the case of reading lamps some form of 
shade is essential because the shape is 
usually such as to throw a shadow just 
‘ where the light is required. The common 
“kitchen” lamp comes in for some de- 
served criticism. These lamps are usually 
suspended from the wall with the object 
of illuminating the whole room. ‘To as- 
sist this object a reflector throwing the 
light out at right angles to the room is 
provided. The illumination so produced 
is, however, rarely satisfactory, and the 
result is that the lamp is often taken off 
the wall and placed near at hand on the 
table; for this purpose the reflector is spe- 
cially ill-adapted, for it throws the light 
straight into the eyes of the observer in- 
stead of downwards onto the table. In 
reality there is no reason why a kitchen 
should be worse illuminated than any other 
room, quite the contrary. 

Dr. Monasch also discusses the various 
methods of rating lamps and their appli- 
cation to this type of lamp. In most 
cases the candle-power of portable lamps 
even if measured is taken in a horizontal 
direction. From one point of view the 
mean spherical C.P. is an impartial basis 
of comparison between different lamps, but 
frequently fails to express the illuminat- 
ing value of a source under practical con- 
ditions. Dr. Monasch winds up by giving 
a series of curves of horizontal illumina- 
tion, plotted out from results obtained by 
experiment, and intimates that this is 
really the most satisfactory method of 
comparing results. 


The editorial colums of the Journal of 
Gaslighting contain some reference to the 
supposed difficulty in cooperation experi- 
cuced between those representing the gas 
and electrical lighting in the Illuminating 
Engineering Society. While referring to 
some recent comments on the subject of 
gaslighting in THe ILLuMrINaTING ENcI- 
NEER, the journal professes to note signs 
of friction between the two sections and 
proceeds to argue the impossibility of co- 
operation in Great Britain where the com- 
petition between gas and electric interests 
exists 19 a more pronounced form. That 
there is in reality very serviceable and 
satisfactory cooperation between the rep- 
resentatives of both forms of lighting in 
the United States is sufficiently evident 
from the recent combined action of the 
Illuminating Engineering Society, the In- 
stitute of Electric Engineers and the In- 
stitute of Gas Engineers, in order to dis- 
cuss the question of standards of light. 
It is a matter for regret that in some 
quarters in England there has been a re- 
luctance to recognize the possibilities of 
cooperation and an apparent desire to 
magnify the existing difficulties which 
seems to suggest a very narrow view ot 
the whole subject of illumination. 


The Electrical Review for February 7, 
quoting from THe ILLUMINATING ENGI- 
NEER, contains some sensible remarks on 
the subject of the inspection of residence- 
lighting, stating that, quite apart from 
any immediate gain in custom to be de- 
rived, it is well worth while to do all that 
is possible to secure the friendly good-will 
of a consumer, for many such, though only 
using a relatively small amount of electric- 
ity themselves, are verv frequently in a 
position to put the matter before others 
who are in a position to use more. In 
fact, it is the old story that a well-disposed 
consumer is the best advertisement, which 
is applicable to all methods of lighting. 


The correspondence on the measurement 
of street illuminations still continues. Mr. 
Trotter and Mr. Roger Smith have ex- 
pressed their belief in the horizontal 
screen. Mr. Harrison and Mr. Wild pre- 
fer the inclined one. Mr. Mackenzie em- 
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phasizes the fact that all such measure- 
ments are only an indication; what we are 
very greatly concerned with is the physi- 
ological impression of brightness or other- 
wise that the pedestrian in the street re- 
ceives. Such an impression is very great- 
iy influenced by the vertical illumination 
which does not receive justice by the hori- 
zontal method. Mr. Wild is impressed by 
the inaccuracies of street photometry aris- 
ing very largely from the low order of 
illumination which has to be measured. 
He also refers to the possibility of the co- 
sine law not being applicable at the very 
oblique angles at which the rays in these 
cases fall upon the photometer screen, and 
the limit to accuracy set by the possibility 
of “angle-errors.” 


Krectric. LIGHTING. 


The recent literature on this subject is 
again mainly concerned with the metallic 
‘lament lamps and the effect of their in- 
troduction on industrial conditions. 

Hirschauer (E. T. Z., Jan. 30); calcu- 
lates the influence of variations in the 
supply P.D. on the candle-power of the 
various existing types of glow lamps. The 
candle-power of an incandescent lamp is 
connected with the P.D. across it by the 
following relation: 

(c.p.). == ‘CGP.D2) ne awhere-C. sand n: 
are constants. The most important con- 
stant is “‘n,” as this determines the vari- 
ation in c.p. caused by an alteration in 
P.D. The author gives the following table 
of results: 


Type Value Variation 
of lamp. OFS Na4 NCE: 
corresponding 
to a change in 
P.D. of + 25% 
IECISLS. Ure cone tae 10. 50. 
arbor orntere ws 6.3 3155 
aetalimices ae 4.3 21.5 
emits eee 4.2 21) 
Osraniorsia ti: bame. 4.0 20. 
Just2Wolfram: oc. 7400 20. 


Electrical Engineering (Feb. 13), con- 
tains a résumé of this article and a pre- 
vious one on the same subject by Loring 
(Elec. World, Jan. 4). 

The situation has also been dealt with 
in an interesting article by Hobart (Times 
Eng. Supplement, Feb. 5), The author 
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remarks on the drawbacks of applying 
metallic lamps to high pressure circuits, 
and even advocates the adoption of a 2,200 
volt supply stepped down to 25 volts at the 
consumer’s premises. He also points out 
the shortsighted policy of the engineer au- 
thority, which, fearing a loss of revenue, 
does not encourage consumers to adopt 
the most efficient lamps. 

This last point is taken up in a long 
article by a writer in the Electricai Times. 
He, too believes that the new lamps will 
ultimately prove a benefit to supply au- 
thorities, in spite of a temporary loss in 
revenue. It will be remembered that “A 
Lamp Maker” (Elec. Engineer, Dec. 6), 
took a somewhat gloomy view of the sit- 
uation, 

O’Hanlon (Elec. Rev., Jan. 3), discusses 
the design of small transformers for use 
with metallic filament lamps. 

In the Electrical Engineer for Feb. . 
21 appears an abstract of a recent paper 
by Remane before the Electrotechnische 
Verein. The author gives a summary of 
the three chief methods of making Tung- 
sten filaments, the ‘““Paste method of Auer,” 
the Just flushing process, and the Kuzel 
colloidal method. He also describes more 
particularly the manufacture of Osran 
lamps, which are made by the “paste proc- 
ess,’ and gives the results of tests on 
these lamps, according to which a life of 
1,000 hours is possible without the waste 
per H.K. having very appreciably altered 
from the original value of near unity. 

Prager Dressler (Elek. Anz., Jan. 30), 
gives a description of the magnetic arc. 
This lamp has found its widest application 
in the United States and is not well known 
in Germany. He describes the essential 
construction of the positive copper-slab 
electrode, the negative magnetite and ti- 
tanium ore, the rate of burning away in 
which can be controlled between wide lim- 
its. Thus one negative electrode, 200 mm. 
long and 16 mm. diam. lasts 50-500 hours, 
according to its composition. 

In the case of the carbon arc 85 per 
cent. of the light comes from the positive 
electrode, and 10 per cent. from the nega- 
tive. In the magnetite arc all the light 
practically comes from the arc itself which 
is 20-26 mm. in length and usually re- 
quires about 70 volts. 
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The light given by this lamp is very 
white in character, but the author con- 
siders it somewhat unsteady. 

The watts per H.K. he gives as about 
0.5 to 0.6 (per mean hemispherical in- 
tensity). 

Gas, OIL AND ACETYLENE LIGHTING. 

Under the heading of “An Illuminating 
Power Test Twice Removed from Modern 
Conditions” the Journal of Gaslighting 
discusses a recent judgment against an 
English gas company, in which the use of 
an obsolete form of burner for gas test- 
ing, specified by an act of 1868, was en- 
forced. 

It 1s uncertain at the present time what 
the future methods of gas-testing adopted 
will be. Possibly, as some have prophe- 
sied, a colorific method of testing will 
eventually be agreed upon. Meantime 
measurements on the basis of illuminating 
power occasionally lead to rather curious 
situations, such as is presented by the use 
of a burner designed to meet conditions 
existing 40 years ago, i.e., more than 20 
years before the advent of the incandes- 
cent mantle. 

Webber (Gas World, Feb. 6), insists on 
the fact that photometrical measurements 
ought only to serve as a tool and that 
the conclusions to be drawn from them 
must be modified by the special circum- 
stances of the case. 

{In particular, when several different 
methods of securing a given ground illu- 
mination are possible we must apply our- 
selves to the problem of also producing 
the most tasteful effect. The author illus- 
trates this point by means of three exam- 
ples of different arrangements of lights 
arranged to give the same illumination 
but differing in their aesthetic results. He 
also considers that electric lighting has 
hitherto suffered from the aesthetic point 
of view through lack of units of exactly 
the right intensity, and remarks that the 
infinite gradations in the value of incan- 
descent gas units are advantageous in this 
respect. 

A writer in a recent number of the 
Zeitschrift fir Beleuchtungswesen com- 
ments on the necessity for some effort at 
standardization in the matter of inverted 
incandescent mantles and burners. At 
present a great variety of such fittings are 


in use, owing to the narrow view taken 
by many manufacturers also have con- 
structed ther burners in such a way that 
they can only be used with the one par- 
ticular type of mantle sold by the same 
frm. The object of this is to force a con- 
sumer who has adopted a certain type of 
burner to always buy his mantles from 
the same source. 

A similar plan at one time adopted by 
glow lamp makers was to make the iamps 
in such a way as only to fit one special 
holder. 


Naturally all such efforts have the ef- 
fect of disgusting the consumer with 
that particular form of lighting. The 
rapid strides of the upright type of man- 
tles were only attained through adherence 
to uniformity. A recent letter addressed 
to the various makers of incandescent 
mantles on the subject elicited favorable 
support and it is hoped that some agree- 
ment on this vital point will soon be 
reached. 

The Electrical Engineer (Jan. 31), re- 
fetse iO. tue; case Of the, Central. Library 
West Ham lighted by gas with, it is said, 
the result that the bindings of many 
books were injured by fumes. How tar 
this is the result of bad ventilation is, 
however, not quite clear, while it also — 
seems uncertain whether the deterioration 
is to be attributed to the heat from the 
flame or the chemical action of the fumes 
produced. 

Guiselin (Journal du Petrole, Jan. 20), 
gives the results of some recent tests of 
oil lamps carried out in accordance with 
the recommendations of the recent Petro- 
leum Congress. One essential point 
brought out by these tests is the influence 
on the efficiency of the lamp of the amount 
of oil in the reservoir. A lamp contain- 
ing 700 cc. of oil invariably gave better 
results than one containing 500 cc. 

The consumer is, therefore, recommend- 
ed to fill his lamp at frequent intervals 
in order to get the best results. 


Aceiylene for February contains some 
interesting information as to the applica- 
tion of acetylene to “flare lights.” buoys 
and lighthouses. There is also an account 
of the system of free inspection of acety- 
lene generators by the French Society of 
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Acetylene Apparatus Owners. Prizes are 
offered for the best kept arrangement. 


PHOTOMETRY. 


No very notable contributions to the 
literature on this subject have been made 
since the last review, though several of the 
articles mentioned therein have been re- 
produced elsewhere. 


The Electrician (Feb. 2), contains a ré- 
sumé of the recent study of plain and 
frosted lamps by Hyde and Cady (Bul. 
of the Bureau of Standards). One inter- 
esting point raised in this paper is the 
question of the great reduction candle- 
power question of glow lamps with frost- 
ed bulbs during their life. This seems to 
be entirely due to the light absorbing de- 
posit formed on the bulb of the ijamp, and 
not any alteration in the structure of the 
filament. 


The new form of “Universal Photome- 
try’ of P. S. Millar is discussed in several 
places, while the recent article in the 
Electrotechmsche Zeitschrift dealing with 
the photometrical laboratory of Messrs. 
Korting & Matthiesen has been also re- 
produced. 


Houstonn (Phys. Zeit., Feb. 4), dis- 
cusses a new form of spectrophotometer. 


Ehe Electrician (Feb. 21), abstracts a 
recent paper by Merritt on the recoveries 
of selenium cells after exposure to light. 
Some curves are given illustrating this re- 
covery which the author finds to closely 
resemble the peculiarities of certain phos- 
phorescent substances which he has re- 
cently been studying. 
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CAMDEN, N. J.—The City Council Light- 
ing Committee recommended that Council 
accept the proposition of the Public Service 
Corporation to light the city for a period of 
six years and a half for $80 per are lamp per 


year. This is also to be the rate in any ter- 
ritory which may be annexed to the city dur- 
ing that term. The present contract of 
$109.50 per lamp per year expires June 30, 
1909. The Public Service Corporation pro- 
poses to date the new contract as of Janu- 
ary I, 1908. This in itself will be a saving 
. of $27,000 to the city. At the election in the 
fall of 1906 the voters by a small majority 
decided in favor of a bond issue to establish 
a municipal lighting plant, but the referen- 
dum on the question showed such a small 
majority in the affirmative and the total vote 
in the afhrmative being less than one-fifth of 
the total registered vote, City Council did 
not consider that this expression of the peo- 
ple’s will was mandatory. In view of the 
much lower rate to be obtained by making a 
new contract with the Public Service Corpo- 
ration the alternative of erecting a municipal 
plant was rejected and a contract for a pe- 
riod of six and a half years approved by the 
votes of all but three members of City Coun- 
cil. 

HARTFORD, CONN.—At the meeting of 
the Board of Public Works the proposed 
lighting contract with the Connecticut com- 
pany was examined. The contract provides 
for supplying 182 incandescent lights in place 
of the present Welsbachs and tog others be- 
sides at $20 per light. The lights are to be 
twenty-five candle-power, and the term is for 
three years with a privilege of five. The 
commissioners approved the contract and 
will submit it to the corporation counsel be- 
fore a report is sent in to the Common 
Council. 


CHICAGO, ILL.—The council committee 
on gas, oil and electric light has decided upon 
the ordinance fixing the price of electric cur- 
rent which the Commonwealth Edison Com- 
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pany shall charge consumers. Several 
changes were made in the draft of the ordi- 
nance and were referred to First Assistant 
Corporation Counsel Miller and General 
Counsel William G. Beale, of the Common- 
wealth Edison Company, for legal phrase- 
ology, The changes are: 


City shall be entitled to use cross arms 
of company’s poles to carry electric lighting 
wires as well as for police and fire alarm 
service. 

Right to “convey sounds and signals by 
means of electricity” withdrawn. 

City shall have the right to fix the maxi- 
mum rate for power as well as light. 

City shall have the power to inquire into 
unjust discrimination between patrons of the 
company who receive the same class of ser- 
vice. 

Ordinance shall become effective August I. 

A provision for publicity of company’s ac- . 
counts was inserted with a provision that 
it should not operate to make public the 
trade secrets of the company. 


KANSAS CITY, MO.—It is probable that 
an ordinance to adopt the plan for a uniform 
lighting system for the business district of 
the city will be introduced in the Council 
soon. A committee from the Business Men’s 
League has conferred with the mayor re- 
garding the plan. The system which the 
League wants adopted provides for lights 
suspended from ornamental brackets attached 
to trolley poles. Eight lamps to be placed 
in a block, four on each side of the street. 

LOS ANGELES, CAL.—Tax Collector 
Johnson has sent notices to business men 
and residents of the ornamental light zone 
for the year’s lighting bill. It averages about 
5 cents per month, per front foot, or 60 cents 
per foot for the year. The notices for the 
payment of the assessment for the proposed 
lighting of Fourth street, from Main to Hill, 
on the same plan, were also mailed. The 
system of posts and wiring will cost the 
property owners $1.75 per front foot. 


62 THE ILLUMINATING ENGINEER. 


ST. PAUL, MINN.—“Ornamental Street 
Lighting for the Business Section’? was the 
subject of discussion at the last meeting of 
the Minneapolis Publicity Club, held at the 
Nicollet Hotel. It was agreed that Minne- 
apolis was far behind St. Paul and other 
cities in respect to illumination in the busi- 
ness district. Papers were read, and an ad- 
dress on the subject by H. J. Gille, W. H. 
Levings, L. S. Donaldson, R. W. Clark and 
A. W. Warnock. Mr. Gille, the first speak- 
er, said that light was a medium of publicity 
and that a city could not have too much of 
it. He said that it not only aided the mer- 
chants, but that it added to the prosperity 
of the city in general. Light, he held, aided 
materially in creating a good impression. R. 
‘W. Clark spoke of New York’s “Great 
White Way,” and the amount of advertising 
it brought that city. He said it alone at- 
tracted thousands of visitors in a night. Mr. 


Clark, referring to (St. Paul's. {Ways ot 
Light,” said no comment was necessary. 
Their beauty and the advertising they 


brought, was sufficient. 


JERSEY: CLEY, » Ne oi The Street: and 
Water Board has awarded a five-year elec- 
tric lighting contract to the Public Service 
Corporation at $75 per light per year. Un- 
der the five-year contract, which recently 
expired, the price was $97.50. The Board 
got the Public Service Corporation to grant 
an additional concession to the effect that 
when the number of street lights in Jersey 
City reaches 2,500, the price shall be further 
cut down to $70, just as is the case in New- 
ark. At present Jersey City has about 1,600 
electric street lights. 


PITTSFIELD, MASS.—The Board of 
Aldermen, without a dissenting vote, have 
adopted an order authorizing the Committee 
on Fuel and Electric Lights to conduct such 
investigation as it may deem wise concern- 
ing street lighting and its cost in cities of 
the size of Pittsfield in New England and 
throughout the country, and to make a new 
street lighting contract. The present con- 
tract with the local company will expire 
April 1 and the new bids must be submitted 
by March 16th. 


NEW HAVEN, CONN.—Orders have 
been placed by the United Illuminating Co. 
of this city with the Westinghouse Electric 
Co. for a large extension to its electric light- 
ing plant in George street. This improve- 
ment will enlarge the incandescent light ser- 
vice in the residential sections of the city. 

The enlargement will call for two new 
steam turbines of 400 horse-power each, with 
direct connected generators. The generators 


will constitute two units of the high tension, 
alternating type, which will give the com- 
pany about 10,000 additional incandescent 
lamps of 16 candle-power each. 


MORRISTOWN, N. J. —The Morris 
Township Committee has granted the Mor- 
ris and Somerset Electric Company a fran- 
chise to erect poles and wires and lay con- 
duits for street lighting on the streets and 
avenues of the township, with certain re- 
strictions. The matter has been held in 
abeyance for several months as a number 
of large property owners objected to poles 
and wires that might injure their shade 
trees: 


PRINCETON, N. J.—At the next meeting 
of council, a committee of three will be ap- 
pointed to determine the advisability of a 
municipal lighting plant for this borough. 
After going over the ground, the committee 
will report its findings back to council, when 
that body will take action on the matter. The 
question of a municipal lighting plant for 
the college town was brought before council 
when Professor A. W. Phillips introduced 
an ordinance in council relative to the mat- 
ter. The committee will be appointed by 
Mayor Robinson. 


PROVIDENCE, RY 1-2Atrthur. Baelisle 
was chosen general manager of the Narra- 
gansett “Electric, Lighting Company. at. 4 
meeting of the directors, succeeding in that 
position Marsden J. Perry, who resigned 
some days ago. 

Mr. Lisle entered the company’s employ 
when it was a small corporation, and for 12 
years was actively associated with its affairs, 
winning promotion from one position to an- 
other, until he attained the office of assistant 
general manager, retiring about three years 
ago to enter the firm of D. A. Peiree & ‘Co. 
investment securities. 

ST. JOSEPH, MO.—The public is grati- 
fied that the investigation of affairs at the 
municipal lighting plant has disclosed no 
greater faults than some irregularities that 
have brought small pecuniary loss to the 
city and that may be guarded against in the 
future. It is particularly gratifying that 
Superintendent Stewart emerges from the 
unpleasantness with a clean record for hon- 
esty. That he trusted others too much is his 
only shortcoming. Yet men who give them- 
selves up to technical work are not always in 
position to scrutinize details; they must de- 
pend more or less upon subordinates. The 
report of the investigators shows that the 
plant is in good condition, that the service 
is satisfactory and that the cost of operation 
is reasonable. 
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Schools — Libraries — Light 


The art of printing has set a task for the human eye which results in a greater 
amount of effort and strain than all its labors for other purposes put together. 
Unfortunately, also, the tendency in those products of the printing press which are 
most numerous and most used is rather to increase eye strain than to decrease it. 
Unquestionably the greatest volume of reading done at the present time is of the 
newspaper press; and its typographical development has tended toward indistinct- 
ness rather than clearness. The newspaper of a century ago could be read with 
less fatigue than the average daily of the present time. — 


The development in the production of artificial hght has been, in a general way, 
along similar lines; that is, it has been cheapened in price, and increased in QUAN- 
tity, but the Quaity of the resulting illumination 1s very often inferior to that 
obtained from the light-sources of our grandfathers. 


The library as a public utility for the benefit of the masses is a strictly modern 
imstitution. By far its largest use 1s during the hours when the illumination must 
be artificial light. There is no single case of public lighting which is of greater im- 
portance, nor which should receive more careful study and more liberal treatment 
at the hands of those responsible for its management. The library building is, in 
the nature of things, representative of both the civic and artistic spirit of the city or 
town in which it is located. Its architectural features, therefore, should recewe 
serious and careful consideration; but the mistake should not be made of treating 
such a building merely as a monument or architectural embellishment. Unless the 
building 1s the repository of a worthy collection of books, and provided with a system 
of lighting by which the books can be read with the greatest facility and com- 
fort possible, 1t entirely misses its purpose and becomes a mere showroom. 


What has been said in regard to the public library applies to an even greater 
extent to the public schools, in so far as they are used for evening work. The 
eves of children are, comparatively speaking, as tender and sensitive to overwork 
and strain as are the muscles of their bodies. Permanent injury to a child is a mis- 
fortune to the victum and a crime at the hands of those responsible for it, which is 
measurable by the years of life during which the affliction must be borne. “ Noth- 
ing is too good for the children” should be the motto, rather than “ Anything 
1s good enough for a child,’ which has been only too often followed. To require 
children to do exacting eye work by insufficient or badly directed light is as much 
of an injustice and cruelty as to compel them to bear burdens or perform physical © 
labor beyond thew bodily strength. 


WHEREVER READING OR WRITING IS TO BE DONE, EITHER) BY YOUNG: OR OLD? LET 
THE BEST ARTIFICIAL ILLUMINATION WHICH THE MAGNIFICENT MODERN LIGHT- 
SOURCES HAVE MADE POSSIBLE, BE AT THEIR COMMAND. 


Ok (huge 


THEA ELOMINATING: ENGINEER, 6s 


The Preservation of the Eyesight in Children 


ByrHurer® He) iss, M.A, M.D: (Gantab.),).D.P.H. 


The Education (Administrative Pro- 
visions) Act passed last year enforces on 
education authorities throughout the 
country the duty of providing machinery 
for the medical inspection of elementary 
school children under their care. The 
' potentialities for good which lie in this 
measure are great, almost overwhelming 
—that is, if the Act be administered in a 
broad and generous spirit. At the mo- 
ment one cannot but be impressed by the 
fact that authorities generally, while ren- 
dering homage to the principle of the 
measure, seem to wish to get out of the 
practical responsibilities imposed upon 
them at the least possible cost. This is 
not the place to enter into local politics, 
but it is obvious that cheap inspection is 
likely to be perfunctory inspection, or if 
not perfunctory, at least not highly skilled 
inspection. If the work is to fall into 
the hands of callow lads, or bread-and- 
butter young ladies, fresh from hospital, 
medical inspection, it is likely to become 
something very like a failure, both ad- 
ministratively and medically. Sympa- 
thetic knowledge of children and _ sea- 
soned experience of parents are essential 
attributes for the work, for the inspector 
has first of all to entice youngsters to 
disclose their shortcomings; and then to 
persuade the parents that preventive or 
remedial measures are necessary. 

In nothing will these qualities be more 
needed than in the discovery of defective 
eyesight and the teaching of its signifi- 
cance. The amount of ocular mischief in 
town-bred children is immense, and so lit- 
tle is it recognized that one is apt to be 
looked upon as a crank, a faddist, or an 
alarmist, for insisting on the elementary 
precautions that sense and science alike 
show to be necessary, if education is not 
permanently to damage thousands of the 
youngsters who are now hustled to school 
by crusty parents and conscientious at- 
tendance-officers. Nor is it only the chil- 
dren of the poor that are threatened, and 
not infrequently engulfed, by these dan- 
gers. It is paradoxical, but no less true, 


that the qualifications for teaching chil- 
dren and the capacity for understanding 
them are far more diligently inquired into 
in the case of most elementary school 
teachers than in that of those who instruct 
the young sprigs of the “nobility and 
gentry.’ A candidate for a mastership 
in an upper-class school is considered suff- 
ciently accomplished if he has pursued 
a mute, inglorious career at one of the 
universities, and his claim is rendered un- 
deniable if he has played cricket in his 
colleve: eleyenwanaspeen | tried for. the 
Varsity.” That these healthy young bar- 
barians, as Matthew Arnold taught us to 
call them, have no knowledge of teaching 
may be a matter for regret; that they have 
no acquaintance with the physiology of 
the child is something approaching dis- 
aster. How can the pedagogue barbarian 
be expected to think that a wretched lit- 
tle astigmatic, who can only see half of 
his book at a time, is anything but a 
“stupid young ass’? Or what wonder 
iSuitqitenecadd twoeor threes dioptres to 
the myopia of all the short-sighted boys 
in his class by making them gaze at the 
blackboard in impossible cross-lights, or 
write out five hundred lines because their 
nightwork is constantly unsatisfactory? 
Just in proportion as the eye is of higher 
educative value than all the other senses, 
so is it worth the more careful preserva- 
tion, and if parents and the custodians of 
the young are not instructed in the dan- 
gers of eye-strain and its prevention, their 
wards are likely to be cut off from the 
most valuable channel of knowledge. 

The eye is endowed with capabilities for 
conveying information to the brain which 
makes all other sources pale into insig- 
nificance. The extent covered by the field 
of vision is bounded only by the horizon; 
the rapidity with which knowledge is con- 
veyed by the eye is as close an approxi- 
mation to instantaneousness as we are ac- 
quainted with in nature; and the variety 
of qualities such as form, size, color, num- 
ber, and texture, which it can appreciate in 
an object, has made the verb “to see” 
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synonymous with the verb “to compre- 
hend ” in every civilized language. Milton 
deplored the loss of his sight at least as 
much from the educative as from the social 
standpoint, for in his address of “ Light,” 
after bewailing what his affliction deprived 
him of in esthetic joy, he cries,— 


“and for the book of knowledge fair 
Presented with a universal blank 
Of Nature’s works, to me expunged and 
rased, 
And wisdom at one entrance quite shut out. 


Id 


That that one entrance should by all 
human effort be preserved is the birth- 
right of every child. 

It is only of recent years that it has 
been possible to obtain definite facts as to 


the eyesight of the rising generation. The > 


credit of having instituted systematic in- 
quiry belongs to the late London School 
Board, which in the year 1899 passed a 
resolution that teachers should be re- 
quested to test the eyesight of children by 
means of certain testing-cards with which 
they were supplied, and to record the re- 
sults. The figures obtained were doubt- 
less somewhat crude, as the work was new 
to the teachers, no checking or supervison 
by medical men was carried out, and the 
tests were somewhat hurriedly run through 
in the foggy month of December. Still, 
not only as a valuable departure in school 
hygiene, but as actual demonstrative evi- 
dence of the prevalence of eye-defects, the 
results were little short of epoch-making. 
To make the figures obtained intelligible 
to those unacquainted with the usual! meth- 
ods of expressing the results of vision- 
tests, it may be well to explain that the 
standard test-type is constructed to be 
read at a distance of 6 meters. If the ex- 
aminee cannot read it at that distance he 
is shown types which a normal eye can 
read at 9 meters; if he cannot read those, 
he is taken on successively to such as can 
ordinarily be read at 12, 18, 24, 36 and 
60 meters. The smallest type the examinee 
can read is taken as the measure of his 
vision, and the result is expressed in a 
fraction, the numerator of which states the 
distance at which he was standing, namely, 
6 meters in the usual way, and the de- 
nominator, the distance at which the type 
which he actually read can be read by a 
normal eye. Thus normal vision is ex- 
pressed by the fraction °*/,, which signifies 
that the type which should be read at 6 


meters has actually been read at 6 meters. 
Less good is */,, which indicates that the 
examinee could at 6 meters only read type 
which should have been read at 9 meters, 
and so on. In the first examinations un- 
der the School Board */, and */, were 
classified as “ good vision ’’—though °/, is 
already distinctly below par—and °/,, or 
less as “ defective vision.” 

And now as to results. The number of 
children examined was 338,920. Of these, 
259,523, or 76.6 per cent., were returned 
as having “ good vision,” and no less than 
79,167, or 23.3 per cent., as having “ de- 
fective vision.” In other words, a quarter 
of this enormous number of children suf- 
fered—unsuspected—from marked eye-de- 
fects, and of them 2675 at 6 meters could 
only see what they should have read at 60 
meters, and 230 were unable to read any 
test type at all! With regard to districts 
it is interesting to observe that the high- 
est percentage of defects was found in the 
city, where only 56.6 per cent. of children 
—hbarely more than half—had good vision, 
the other districts below the average be- 
ing Westminster, Hackney, Tower Ham- 
lets, Finsbury and Southwark. These are 
all thickly populated neighborhoods, and 
as bearing out the relationship of conges- 
tion to visual deficiency, it is noticeable 
that in Greenwich, Lambeth, Chelsea and 
Marylebone, where homes are less densely 
packed and open spaces more ample and 
numerous, the eyesight was above the 
average. These observations lend further 
illustration to the principle that where 
small demand is made on the eye for dis- 
tant vision, the acuity of sight is propor- - 
tionately less. 

Dr. Kerr, who had been in practice as 
an ophthalmic surgeon, was appointed 
Medical Officer to the School Board short- 
ly before that body was disintegrated, and 
was retained in the same capacity, to the 
great advantage of the London child, by 
the Education Committee of the London 
County Council. The work initiated be- 
fore his advent met with his warm co- 
operation on taking office, and under his 
advice the machinery for examination was 
elaborated and strengthened. Ophthalmic 
surgeons were appointed to check the re- 
sults of the teachers’ testing, and -various 
further points were brought under investi- 
gation. Vision was now classified as 
“good? when \*/,) “fait whens / tore 7-= 
and “bad” when °/,, or less. The effect 
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of defective vision on school progress was 
examined into, and the effect upon eye- 
sight of crowded and open areas more 
thoroughly investigated. As the result of 
the first year’s work under the new condi- 
tions, five important facts were brought 
Outc—— 

I. That among children with defective 
sight the proportion below the* average 
educational standard of their class, at 
every age from eight years to twelve, is 
considerably higher than that of those 
above the standard. 

2. That visual acuity increases with 
each year of school life. 

3. That a constant proportion of Io per 
Coeur, potechiidren: have » “bad” vision 
throughout school-life. 

4. That the greater part of the defective 
vision is due to slight defects which give 
imperfect but fair vision, due probably to 
mental and ocular conditions, and of the 
greatest importance educationally. in the 
first half of school-life. 

5 Minally, that very bad vision (*/,, or 
worse) is met with in a proportion in- 
ereasing regularly from 1.5 per cent. in 
the lowest standard to 3.5 per cent. in the 
highest. 

One paragraph of the report is so im- 
portant that it deserves quotation verbatim. 
“ School effects,” wrote Dr. Kerr, “ from 
fine work and poor illumination are more 
likely to show themselves in general nerve 
strain and unhealthy neurotic or nutri- 
tional conditions than in very defective 
visual acuity during school-life. The real 
harm of defective vision and of school- 
work not adapted to the visual capacity of 
the young lies in the strain thrown on the 
developing nervous system.” 

Further experience has only served to 
strengthen these conclusions, and the 
work of weeding out the visually unfit 
and instilling scientific notions of what are 
proper conditions of illumination, 
what class of work is adapted for chil- 
dren at various ages, has progressed stead- 
ily. The last year for which full returns 
are available is 1907, and the large num- 
ber of children examined, over 400,000, the 
accuracy of the work—all the results be- 
ing checked by ophthalmic surgeons—and 
the effect of extended experience as. to 
what constitutes dangerous defect in vi- 
sion in children, all combine to lend them 
permanent interest. Of the total exam- 
inees, 409,944 in number, the teachers re- 


and — 


turned 44,139 (10.7 per cent.) as defec- 
tive for school purposes. This number 
was reduced on expert examination to 32,- 
THGe (7.0 sper cents), and, ‘finally; 28,492 
were given cards urging that surgical ad- 
vice should be sought. A striking fact 
about these figures is that they include 
non-provided as well as provided schools, 
and though the former as a whole contain 
a rather better class of child, the visual 
defects were markedly higher in them than 
in the provided schools. One cannot resist 
the reflection that the bad hygienic condi- 
tions, especially as to the lighting of class- 
rooms, prevailing in many non-provided 
schools, may be largely responsible for 
this disparity. There is not room here to 
discuss more fully the question of the 
prevalence and significance of these evye- 
defects, but, lest it should be thought that 
the London child is gifted with exception- 
ally bad vision, it 1s instructive to note 
that in the investigations carried out 
among the school children of Aberdeen 
and Edinburgh under the auspices of the 
Royal Commission on Physical Training 
(Scotland), it was found that in Edin- 
burgh the percentage of normal vision, as 
fully tested by refraction, was only 45.33, 
and that in Aberdeen was even less, name- 
ly, 43.8! It is not to be presumed that all 
the defective children these figures con- 
note were in need of immediate treatment; 
but the Commissioners wrote with regard 
to those in Aberdeen: ‘‘ The proportion of 
children requiring correction by spectacles 
for errors of refraction was slightly un- 
der one-fourth of the whole of the children 
examined —! 

Before turning to the preventive meas- 
ures necessary to obviate the aggravation 
of visual defects, attention should be 
drawn to the fact that in the child the eye 
normally is shallower from before back- 
ward than in the adult. The consequence 
of this is that the amount of accommoda- 
tion which in an adult would focus the 
image of the object looked at on the ret- 
ina, would in the child still throw it be- 
hind that structure, and that therefore a 
child needs to make a stronger effort at 
accommodation to achieve the same result 
as a grown-up person. Another difference 
is that the lens of a child’s eye is normally 
more convex than in the adult, and there- 
fore, whereas the latter relaxes his accom- 
modation for distant vision, in the child a 
distinct effort is necessary to accomplish 
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the same object. .Now eye adjustments, 
especially those for near vision, are mus- 
cular actions. The reading of a book in- 
volves no less than three distinct efforts, 
namely, an effort by the muscles attached 
to the eyeballs to bring the eyes towards 
the middle line, so that the visual axes may 
converge on the print; an effort by the 
ciliary muscle to adjust the lens to an ap- 
propriate condition of convexity; and an 
effort by the circular muscles of the iris 
to make the pupil contract and shut out 
divergent rays of light? Now not only 
have these muscular efforts to be made, 
but they have to be kept up all the time 
that reading is going on, and as all mus- 
cles weary under strain, and as the strain 
in the case of the child is greater than in 
an adult, it is clear that this, fatigue is a 
very real and trying factor. As the eye 
develops normally the visual acuity in- 
creases. It has already been pointed out 
in Dr. Kerr’s figures that the vision in the 
various standards improves with age. But 
if by muscular strain the elastic eyeball 
of the child be unduly dragged upon, any 
existing defective condition may be great- 
ly increased, and in any case the mental 
and nervous symptoms produced not only 
retard educational progress, but actually 
endanger the general health. 

Though these questions may appear to 
many to be of more or less academic in- 
terest, to all associated with children in 
every class of society, they “ palpitate with 
actuality,’ as the French have it. No par- 
ent, especially if he be a town-dweller, 
can afford to let his child run the risks 
involved to health, progress, and eyesight, 
which negligence of the hygiene of the 
eye involved. Some of the necessary ele- 
mentary measures for avoiding eye-strain 
may be usefully mentioned. First and 
foremost is the question of illumination, 
natural and artificial. Lighting should not 
be too stinted, nor too abundant, nor 
wrongly directed. In the school-room or 
nursery the window-area should be at least 
one-sixth of the floor space, and one-fourth 
is better. The windows should reach near- 
ly to the ceiling, and should descend so 
near the floor that the minimum of shadow 
is obtained beneath them; moreover, they 
should be placed as close together as struc- 
tural stability allows, so that there may be 
no shadow between them. It is far better 
that light should be admitted on one side 
only of the room; in the case of the school 


this should be the left. The end walls 
should be blank, covered by a pale neutral 
tinted paper. Top-lights are rightly for- 
bidden by the Education Code. If suffi- 
cient illumination cannot be obtained by 
the windows on the left, light must be ad- 
mitted from the right, but it must be dis- 
tinctly understood that such a supply is 
suppleméhtary, and the amount of win- 
dow-space strictly limited by actual needs. 
Nothing is more puzzling to the eyes than 
a cross-light. To prevent too great an 
access of light on sunny days, blinds should 
be provided to cover the whole window 
area, and they should be made of green 
holland or other dark material. For arti- 
ficial illumination electric lighting is best, 
especially a high candle-power lamp in a 
frosted globe. One type of lamp is so ex- 
cellent that out of gratitude I am almost 
tempted to mention it, but as my subject 
is scientific and not commercial, I refrain. 
No doubt there are plenty as good. 

Next to illumination comes the question 
of position. The near point at which a 
child should work with its. eyes is a dis- 
tance of 12 inches; at. any tate, snared 
fraction under ten. Any child. who can- 
not read, write and sew comfortably at 
this distance is either possessed of defec- 
tive vision, or is forming habits fatal to 
ocular health. The body should be up- 
right, supported in the middle of the back, 
with the thighs at right angles to the body, 
and the knees at right angles to the thighs; 
the feet should rest flat on the floor, and 
the desk or table should admit of this atti- 
tude being easily maintained. To prevent 
the head drooping the surface containing 
the work should be adjustable to an angle 
of from 15 degrees to 20 degrees for writ- 
ing, and from 30 degrees to 40 degrees for 
reading. In the case of reading it is most 
important that no printed books should 
be given to young children under five, and 
picture-books should only contain bold 
objects unembellished with fine detail. 
School-books are much better than they 
were, but there is still much room for im- 
provement. Children between nine and 
twelve years of age should be allowed no 
print smaller than Pica. 


(This shows the size of Pica.) 


Children below that age should have 
their books printed in Double Pica, 
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Chins “shows: the 
size of Double 
JEAKCAY 


or Great Primer, 


(This shows the size of 
(Great) Primer.) 


The margins should be wide, the lines 
and letters well leaded out, and all type 
used should be fresh and sharply cut. 

Writing is the most trying of all exer- 
cises, and it should never be long contin- 
ued. Unlined paper and ink are the mate- 
rials of choice, and the small ruled squares 
in which the letters have each to be formed 
separately should never be permitted. All 
paper for reading or writing should be un- 
glazed, and the so-called vertical script is 
worthy of hygienic commendation on ac- 
count of the lack of temptation it offers to 
the formation of faulty attitudes. For 
girls there remains the crucial question of 
sewing, and it must regretfully be admit- 
ted that this admirable domestic art is one 
beset with danger to the youngster’s eye. 
For girls under five it should be absolutely 
forbidden. After that age a darning 
needle and coarse yarn may be used if the 
yarn is of a dark color, and the material 
on which it is worked is of a pale shade, 
or vice versa. But even this modest ac- 
complishment must be carefully super- 
vised, and if the child be found to bring 
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the work close to the eyes, needle and 
yarn should be put away for a year or 
two. Fine needles, fine thread and fine 
work are bad for anybody, and they cer- 
tainly should not be used by girls till they 
are in their teens. Perhaps the most per- 
nicious sewing-work is the very useful 
one of “ patching,’ when the object of the 
seamstress is to make her repairing work 
as neat and little obtrusive as possible. It 
is the veriest tempting of Providence to 
Sel, Cilidremtto- it, 

In view of the well-ascertained dwarf- 
ing of visual acuity which town life con- 
duces to, it is hardly necessary to say that 
the open country is the ideal entourage 
for a child, more especially such as have 
known defects of vision. To give the eve 
free play as far as the horizon, with the 
minimum amount of near work and the 
least possible confinement to houses and 
streets, is the natural and rational method 
of preserving the eyesight. Apart from 
the direct benefit produced to the general 
health of children by bringing them up in 
the country, the value of rural life in spar- 
ing the eyes from undue fatigue, and thus 
sparing much mental and nervous irrita- 
bility, is very real indeed, and constitutes 
not the least of the benefits which a back- 
to-the-land policy would bring about. I 
shall hardly be deemed guilty of exaggera- 
tion by those in a position to judge if I 
say that much of the change the national 
character has undergone during the last 
century is due to the changed ocular con- 
ditions under which children are brought 
up. It is the duty of everyone at least to 
see that these conditions operate as little 
harshly as may be. 
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The Origin and Use of Louis XIV Fixtures 


By G. W. PEARCE. 


Few in-the fixture business at home or 
abroad know who was the originator of 
the Louis XIV. school of design in*metals. 
It was Charles Perrault, born at Paris in 
1628, died at Versailles in 1703. He de- 
signed and modeled all the exquisite light- 
ing fixtures at Versailles and at the King’s 
palaces in Paris. Much of this work is 
intact, and is the joy of artists. 

Many ~ oi). Perraults= ixturesmex nib 
cupids and cherubs holding torches, torch 
extinguishers, and branches of acanthus 
formed inte candle holders and to serve 
as brackets, sconces, girondoles, newels 
and chandeliers. A study of the faces of 
the cupids and cherubs shows them re- 
flecting all the emotions of children. Per- 
rault modeled these faces from his own 
children and from those of the nobility at 
the court of the Grand Monarch, Louis 
XIV. To obtain the emotional effects of 
joy, mirth, hope, eagerness and other in- 
fantile emotions in his models, he invented 
and told them fairy stories and composed 
rhymes and little songs which, when pub- 
lished, became the possession of all peo- 
ples; they are living in all languages. 
What did he compose? Here is a partial 
list: Little Red Riding Hood, The Sleep- 
ing Beauty, Patient Griselda, Cinderella 
or the Glass Slipper, and last, but by no 
imeans least, the immortal Mother Goose 
Melodies. 

That gay, swinging, martial and rol- 
licking song, “ Malibrouck,” was composed 
by Perrault for the entertainment of some 
of his models, the children of a great gen- 
eral of the French Army, with whom Per- 
rault had served as an engineer in a cam- 
paign against that valorous English gen- 
eral, the Duke of Marlborough, whose 
name the French then and now pronounce 
Malbrouck. On a battlefield Perrault had 


picked up a letter from Sarah, Duchess of © 


Marlborough, to her husband, scolding 
him for staying in camp in France during 
a truce, while she pined for him at Dover 
Castle. 
the song which is still sung throughout 


Of this incident Perrault made . 


France, where to this day many a child 
that is fractious is frightened to bed with 
the tale that “the terrible Malbrouck is 
coming.” 

The present Duchess of Marlborough 
has an’ exquisite collection of gold gilt 
Louis XIV. candelabra made in this coun- 
try with remarkable fidelity to the ex- 
pression of the cupids and cherubs por- 
trayed from the French Marshal’s chil- 
dren, for whom Perrault composed the 
stirring words and music of “ Malbrouck.” 
Washington was so fond of this French 
song that he had it arranged for the field 
instruments of his headquarters band. He 
delighted in hearing it sung with a thun- 
dering chorus by the army of Rocham- 
beau, whose mother had sat as a child to 
Perrault for one of the cupids with a 
torch. This fixture was modeled for the 
grand saion in which, many years after- 
ward, the treaty of peace was signed be- 
tween the King of Great Britain and the 
Thirteen Colonies. 

The principal architects employed by 
very rich persons for designing mansions 
are as busy as at any time within a decade. 
The depression in business is having no 
effect on any trade carried on principally 
to supply the wants of the rich. There 
are now on the draughting boards of the 
higher classes of architects plans for up- 
ward of 200 mansions, none of which 
wili cost less than $500,000—exclusive of 
land and furnishings. Most of these man- 
sions will require gold gilt fixtures in pro- 
fusion. With a few exceptions, the fix- 
tures will be in the styles of Motis; xy] 
XV., and XVI. One estimate, almost 
ready for submission to fixture makers for 
Louis XIV. fixtures, calls for an expendi- 
ture of not less than $35,000. The archi- 
tects limit the competition to four fixture 
makers, which number, in their opinion, is 
the list of strictly first-class makers in 
America. Doubtless under present condi- 
tions our reputable ‘fixture makers are 
making the very finest lighting fixtures in 
the world. 
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The problem in the present case is typi- 
cal in many ways of the conditions with 
which the illuminating engineer has to 
deal. The plans for the building had been 
completed, the structural work nearly fin- 
ished, the lighting system laid out, and 
the electric wiring nearly completed, when 
the services of the illuminating engineer 
were called in. The floors had not been 
laid, which afforded opportunity for ad- 
ditional wiring at comparatively small 
cost and trouble. 

The installation throughout the build- 
ing, as originally planned, consisted of 
lamps studded in the ceiling, either in 
rows symmetrical with the ceiling as a 
whole, or with the panels, as the case 
might be-—a method, as most will agree, 
that has about as many faults for use in 
such a building as any that could be well 
devised. 

The method of treating the problem will 
be sufficiently indicated by the following 
extracts from the report made by the 
illuminating engineer to the authorities 
who had the general supervision of the 
building. 

GENERAL CONDITIONS. 

Building consists of a central rectangu- 
lar portion nearly square with rectangular 
wings adjoining symmetrically on each 
side, and is two stories high with full 
story basement. Central portion contains 
corridors, book stacks, and various execu- 
tive rooms. The wings are used for read- 
ing, reference and assembly rooms. 

A complete lighting system has been 
laid out and the installation is practically 
complete with the exception of the lamps 
and fixtures. Electricity is the light 
source to be used, gas being provided at a 
few points for emergency use. The pres- 
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ent installation provided for the use of no 
single units over 16 c.p. 

The installation as laid out will provide 
an ample quantity of light for the purposes 
intended. The objects of the modifications 
suggested are two: 

(1). To improve the quality of illumi- 
nation in certain of the rooms, and 

(2), LO Sreauce .the ~ceneral™ cost of 
maintenance. 

Hallways. A general illumination free 
from glare and of moderate intensity is 
most desirable for this purpose. Calcu- 
lations should be made for a minimum of 
one-half foot-candle of intensity of illumi- 
nation on the floor. The present arrange- 
ment of 16 c.p. lamps set into sockets in 
the ceiling will give ample intensity but 
with considerably less economy than by 
other means. I would suggest the use of 
one 12-inch Holophane hemisphere with 
Pagoda prismatic reflector and a 50 c.p. 
high-efficiency lamp for each panel of the 
ceiling. This will produce a very softly 
diffused light and an illumination of prac- 
tically perfect uniformity and of sufficient 
intensity. This method is applicable to 
the first and second floors only. 

On the third floor there is no opportu- 
nity to place such lighting fixtures. By 
the use, however, of prismatic reflectors 
over the larmps as provided, 8 c.p. lamps 
could be substituted for 16 c.p. On this 
floor the centers of the panels are fur- 
nished with a stained glass skylight. 
While this will be effective during the 
daytime, it will be entirely dead at night. 
By placing a single 40 c.p. lamp in a pris- 
matic=reflector an the attic above: each of 
these stained glass skylights they could be 
illuminated at night, and add greatly to 
the artistic effect. 
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THIRD FLOOR CORRIDOR. 4 C.P. FROSTED LAMPS AND PRISMATIC REFLECTORS AROUND THE DOMES. 
16 C.P. CLEAR LAMPS ON THE ARCHES. 


A comparison of the cost of lighting by 
the method as laid out and by the method 
suggested is given in the following table: 


Present system. ——Proposed system.—, 
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Cost of current figured at 5 cents per kw. hour. 


Unless shades or diffusing globes are 
used on the ceiling lamps, it will be neces- 
sary to use frosted lamps in order to avoid 
intolerable glare. Frosted lamps reduce 
the quantity of light given out by 12 per 
cent, and shorten the useful life of a lamp 
by 30 to 4o per cent. It is therefore more 
economical to use some form of diffusing 
globe than to diffuse the light by frosting 
the lamp itself. 


Assembly and Reading Rooms. ‘These 
are rooms 40 x 60 feet, with ceilings Io, 
1244 and 14 feet high, in the basement, 
first, and second floors, respectively, and 
occupy the wings of the building. They 
receive daylight from windows on three 
sides. he illumination provided is by 
means of 16 c.p. lamps set into the ceil- 
ing, and arranged in a geometrical man- 
ner. This method of illumination is open 
to serious objections for rooms to be used 
for either of these purposes. As before 
mentioned, unshaded lights at a high an- 
gle are particularly fatiguing to the eyes, 
a defect which is aggravated in this case 
by the large number of lamps so placed. 

In the assembly room in the basement it 
will be impossible for any one occupying 
a seat in any part of the room to avoid the 
glare of a row of lights placed in the an- 
noying position. 

In the rooms to be used for reading and 
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CHILDREN’S READING ROOM, 40 FT. WIDE, 60 FT. LONG, I2 FT. CEILING. 
LAMPS AND THREE HOLOPHANE BOWLS WITH 187 WATT GEM LAMPS IN EACH PANEL. 


reference rooms provision is made for 
table lights, a method which affords the 
only satisfactory illumination for reading. 
Aside from the reading light thus af- 
forded, only a mild general illumination is 
required, in which softness and freedom 
from glare should be particularly sought. 
Such an illumination can be most econom- 
ically and effectively secured by using a 
comparatively small number of lamps in 
diffusing bowls placed on or near the ceil- 
ing. In the basement rooms these will 
preferably be arranged by placing three 
symmetrically in each panel. The use of 
50 c.p. high-efficiency lamps and 12-inch 
Holophane hemispheres with reflectors 
will give a general illumination in the 
room at the height of a table, of more 
than one foot-candle, which will be ample 
for the purpose. | 

The same arrangement may be used for 
reading and reference rooms on the first 
floor; or an arrangement of eight 50 c.p. 
lamps in Holophane hemispheres, ar- 
ranged as shown in the diagram on sheet 
5 may be used. At three feet above the 
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fioor, or at the height of a book held for 
reading, the minimum illumination will be 
one foot-candle, which is as strong as nec- 
essary or desirable in view of the special 
reading light furnished from the table 
lamps. 

The two rooms on the second floor are 
at present supplied with eighty sockets 
distributed about the edge of the coves of 
the ceiling. These offer the additional ob- 
jection of giving the greatest illumination 
about the sides of the room, where it is 
prebably least required. As the ceilings 
in these rooms are fourteen feet high, it 
would be advisable to drop the hemis- 
pheres three feet from the ceiling in order 
to secure the most economical results, al- 
though this is not an absolutely necessary 
arrangement. 

The relative quantities of current used 
and the saving secured will be as follows: 

Present system: Eighty-four lamps, 56 
watts each, 4704 watts. 

Proposed system: Nine lamps 125 watts 
each, 1225 watts: 

Total saved, 3479 watts. 





NEWSPAPER AND MAGAZINE ROOM, 40 FT. WIDE, 60 FT. LONG, [4 PT. CEILING. -EIGH LY. 3Ay Gs: 
FROSTED LAMPS IN THE BORDER, EIGHT HOLOPHANE BOWLS WITH 187 WATT GEM LAMPS. 





GENERAL REFERENCE ROOM, 40 FT. WIDE, 60 FT. LONG, I2 FT. CEILING. FORTY 4 C.P. FROSTED 
LAMPS AND THREE HOLOPHANE BOWLS WITH 187 WATT GEM LAMPS IN EACH PANEL, 
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MEDICAL AND DENTAL LIBRARY ROOM, 49 FT. WIDE BY 60 FT. LONG A LOD Ri. -CELEUNG: 
EIGHT 4 C.P. FROSTED LAMPS AND THREE HOLOPHANE BOWLS WITH 125 WATT GEM LAMPS 
IN EACH PANEL, 


Saving, per hour, 17 centss for each 
room. 

The total saving of current in the six 
rooms would be practically $1 per hour, 
figured at 5 cents per k.w. hour. If this 
arrangement is used, it would be well to 
fill all the sockets at present provided with 
eight candle power frosted lamps, which 
could be used if desired on special oc- 
casions. ca Ree 

Two reading lamps should be provided 
for each table and be fitted with a green 
opal shade having a white lining. It 
would also improve the reading light to 
have the tip end of the lamp frosted in 
order to remove the streaks and spots of 
light that the bare lamp produces. This 
special frosting absorbs little light and 
therefore reduces the efficiency by only a 
small amount. 

Book Stacks. The most economical 
method of furnishing a thoroughly satis- 
factory illumination for the stack room is 
to provide a general illumination of the 
two aisles, which can be done by the use 
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of three 16 c.p. lamps with prismatic re- 
flectors in each aisle, placed against the 
ceiling: ~On-the- first oor a250-c:p.lamp 
with Holophane hemisphere and reflector 
should be used over the main stairway, 
back of the delivery desk. 

For lighting the alcoves either of the 
following methods will be found satis- 
factory: 

(1). Two 16 ¢.p.. lamps with Pagoda 
reflector No. 2672 attached to the centers 
of the crossbeams supporting the ceiling, 
as shown in Fig. 1, sheet 6. This arrange- 
ment will give ample intensity of illumi- 
nation on the bottom row of books; and 
provided the lower rows of books are al- 
ways kept well out to the edge of the shelf, 
would be entirely satisfactory; but if 
books were pushed back, the title would 
fall in the shadow of the shelf above. 

(2). This difficulty would be entirely 
overcome by the use of four 8 c.p. lamps 
with Pagoda No. 2623 placed at the upper 
corners and inclined toward the opposite 
lower corner. as shown in Fig. 2, sheet 6. 
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AUDITORIUM, 40 FT. WIDE, 60 FT. LONG, IO FT. CEILING. 
AND THREE HOLOPHANE BOWLS WITH I25 WATT GEM LAMPS IN EACH PANEL. 


This latter method would give as nearly 
perfect illumination for the purpose as is 
possible to obtain. 

A switch should be provided at the end 
of each stack to control the lamps in that 
alcove. An attendant will therefore be 
able to light up the particular alcove in 
~ which he wishes to find a book without 
lighting any other alcove. 

There are two small square rooms on 
each floor which will be used for various 
purposes. 
lamp in a 12-inch Holophane hemisphere 
‘with reflector will furnish a very satis- 
factory general illumination. In the other 
room, used for cataloguing, board meet- 
ings, children’s assembly room, and other 
purposes, each being supplied with two 
outlets symmetrically placed in the ceil- 
ing, it ~would be wellito use. la “75 cp. 
high-efficiency lamp in a 14-inch Hol- 
ophane hemisphere with prismatic re- 
flector. 

In the work rooms, etc., where the ap- 
pearance is not of importance, high-eff- 
ciency lamps with reflectors alone may be 
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used with more economical results and 
less first cost. 

It is safe to say that the illumination by 
the means suggested would represent a 
saving of $1.50 per hour for the whole 
building, based upon current at 5 cents per 
k.w. hour, and assuming that lamps of 
ordinary efficiency, that is, 314 watts per 
candle, would be otherwise used. By 
using high efficiency 16 c.p. lamps, that is, 
3.1 watt per candle, this saving would be 
somewhat reduced, but would even then 
amount to more than $1 per hour, which 
is an item of expense well worthy of con- 
sideration, and which will justify some in- 
crease in the first cost of installation. 

The means suggested, however, con- 
sisting of high-efficiency incandescent 
lamps and Holophane globes and reflec- 
tors, will probably be no more expensive 
than the usual arrangement of chande- 
liers, aS an economy of metal work is 
effected, and at the same time the ob- 
jectionable features of metal chandeliers, 
namely, deterioration by collection of dust, 
corrosion, etc., are avoided. Owing to the 
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comparatively low ceilings any form of 
chandelier dropped down into the range 
of vision would, in the writer’s opinion, 
be highly objectionable from the artistic 
standpoint. 

Such gas jets as need be provided for 
any emergency use should preferably be 
on inconspicuous side brackets. 

After submitting the report, the writer 
had no opportunity or occasion to follow 
the matter until some three years after the 
building was completed and used. Inquiry 
as to whether the suggestions made had 
been carried out and whether the results 
were satisfactory elicited the information 
that the directions had practically all been 
carried out, with the one exception that 
the table lamps had not been provided in 


the reading rooms, and that the general 


illumination was evidently entirely satis- 
factory, as no complaints had been heard 
from any source. This proof of the qual- 
ity of the results 1s certainly of a negative 
nature, to say the least, and much less con- 
vincing to the illuminating engineer than 
it appears to be to the librarian and to the 


patrons of the library. The average 
American !s an uncomplaining mortal, es- 
pecially in regard to those utilities which 
are provided at public expense, and a sys- 
tem of lighting which would actually be 
so bad as to call forth expressions of 
public disapproval would be something 
worth going miles to see. 

The statement that the table or reading 
lamps had been omitted was also made 
without any apparent appreciation of what 
this omission means. It is pretty nearly 
equivalent to the familiar allusion to the 
play of Hamlet “with Hamlet left out.” 
The matter, however, is not difficult to 
explain. It will be observed that the 
changes suggested were by way of addi- 
tional light units to take the place of the 
individual ceiling lamps which had al- 
ready been provided for, and the actual 
installation of which was a necessity from 
a merely decorative standpoint. As a re- 
sult, there were two lighting systems avail- 
able for use in all of the rooms, and by 
they. tise ol hoth “Systems- together, a 
general illumination of sufficient intensity 
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for reading could be readily produced. 
“What's the use of putting in more 
lamps; it’s light enough to see to read any- 
where in the room now?” is the way we 
can fancy the average director or trustee 
sizing up the situation. 

However, in the language of the poets, 
we may “thank the Lord things ain’t no 
worse.” The ceiling lamps are frosted 
and of iow candle power, and therefore 
the combined systems have as few objec- 
tions as could well be secured with any 
system of direct ceiling lighting. Further- 
more, the arrangement of the circuits is 
such that the total quantity of light can 
be varied through almost all degrees from 
zero to maximum. The economies which 
were shown in the recommendations, 
which were undoubtedly one of the most 
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attractive features of the report, have 
probably not been realized in practice, for 
the reason that, both systems being avail- 
able, there is a natural tendency to put 
them into simultaneous use. In the rooms 
not used as reading rooms, however, the 
improvement in the illumination by the 
addition of the ceiling bowls is a positive 
advantage, as the arrangement of the 
studded lights around the ceiling near the 
walls would have resulted in a very un- 
equal distribution, with the darkest por- 
tion in the center of the room, where it 
should be the lightest. 

Such is the history of this particular 
case of illuminating engineering. Whether 
or not it was successful will depend upon 
the observer’s point of view, and we there- 
fore, leave it for the reader to judge. 
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Perhaps no single room has been more 
criticized in regard to its artificial light- 
ing than the large reading room in the 
Boston Public Library, designated as 
Bates Hall. A photograph of this room 
is reproduced on the front cover of this 
issue. The principal library building in 
the Athens of America, and the hub of 
the universe, would naturally be looked up 
to as a model of architecture that should 
be an example to all nations. In its gen- 
eral architectural design, as well as in the 
character of its mural and other decora- 
tions, the building is, indeed, one in which 
not only Bostonians but all Americans 
may feel a just degree of pride. 

The lighting of a building of this char- 
acter, therefore, involves a consideration 
of that most seriously disputed question, 
illuminating engineering versus architec- 
ture. Perhaps no more complete illus- 
tration of the two different viewpoints 
could be found than the room in question. 
A glance at the illustration will show that, 
while the strictly utilitarian purpose of 
the room has not been overlooked, the 
architectural effect has been carefully 
studied and worked out with a high de- 
gree of artistic skill. There is little at- 
tempt at decoration, the structural fea- 
tures themselves being depended upon for 
the general effect. The masonry construc- 
tion is freely shown in the treatment of 
both side walls and ceiling, both of which 
are of a neutral gray tone, which has un- 
fortunately been considerably deepened by 
the accumulation of soot—a reminiscence 
of the coal strike of several years ago. 

The lighting scheme consists of table 
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lamps provided with the usual green and 
white opal reflectors, and clusters of in- 
candescent lamps supported on standards 
placed immediately in front of the pilas- 
ters. As will be seen in the illustration, 
the standards support a large frosted glass 
globe surrounded with incandescent lamps 
with frosted bulbs, at the height of the top 
of the bookcases. The entire general il- 
lumination of the room depends upon the 
light from these standards. 

Considered from the strictly engineer- 
ing point of view, there is no occasion for 
severe criticism. The arrangement of the 
table lamps is the one usually recom- 
mended by illuminating engineers for such 
purposes, and leaves little to be desired 
in the way of a practical and satisfactory 
illumination for reading and writing. The 
single objection to the arrangement is that 
if the tables are fully occupied so that the 
readers must sit squarely facing the tables, 
there will be more or less direct reflection 
from the book or paper, due to the light 
being in front instead of at the side. A 
suggestion for remedying this common 
fault will be found in the discussion of 
library lighting elsewhere in this issue. 
So far as the actual intensity is concerned, 
the general illumination afforded by the 
standards is ample. The lighting of the 
bookcases might be better, but is by no 
means hopelessly bad. The location of the 
side light, in a position about on the level 
of the eye of a person standing, would 
doubtless be severely criticised by many, 
as presenting a number of light-sources 
almost directly in the line of vision; but 
as the sources are fairly well screened by 
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diffusing globes, the fault, if such it be, 1s 
reduced to a minimum. On the whole, 
therefore, there is no reason why those 
using the rcom at night for its allotted 
purpose should not be able to do so with 
as much comfort and convenience as can 
well be expected. 

To ‘the stranger within its walls, how- 
ever, bent cnly upon studying the archi- 
tectural features of the building, the ef- 
fect of the lighting would be quite a dif- 
ferent. matter. The entire upper portion 
of the room, and particularly the vaulted 


ceiling, is left in comparative gloom, more - 


suggestive of Faust in his study than of 
a student in a modern public library. It 


may be remarked here that no matter how. 


well lighted the lower portion of a room 
may be, if the ceiling is conspicuously 
darker the general effect will be cheerless 
and gloomy, while, on the other hand, a 
light ceiling gives an air of cheerfulness 
and welcome. So far as the actual use of 
the room is concerned, at night, the upper 
portion could be entirely dispensed with, 
and the ceiling placed a few feet above 
the bookcases. 

From the artistic viewpoint, the general 
lighting system is unequivocally bad. To 
this conclusion the illuminating engineer 
will readily subscribe. But how to make 
it better? It is easier to criticise than to 
mend. Four possible methods suggest 
themselves: chandeliers dropped from the 
centers of the arches; lamps set in the 
rosettes in the ceiling panels; brackets 
placed much higher up on the pilasters; 
and indirect lighting from lamps placed 
at the back of the cornice. | 

The chandelier method would at once 
be rejected on account of the interference 
with the perspective, which is the chief 
feature of architectural beauty of the 
room. 

Brackets placed) Jom =the: pilastersr at 
about the level of the window sills. or 
possibly a little higher, would be prefera- 
ble to the method now used. The diff- 
culty of this method, however, would be 
the same; that is, of insufficient light on 
the ceiling. This might be overcome in a 
measure by the use of some of the modern 
high-candle-power, high-efficiency lamps, 
with opal shades, which would thoroughly 
diffuse the direct light, and reflect a con- 
siderable portion upward. 

Individual lamps, set in the rosettes of 
the ceiling, should prove very satisfactory, 


so far as illumination is concerned; the 
only objection would be the mechanical 
difficulties of reaching the lamps for re- 
newal. This might have been provided 
for in the beginning by arranging for their 
insertion from the top-or outside of the 
arch. This method would give the neces- 
sary illumination on the ceiling and in the 
upper portion of the room and also give 
the rosettes a reason for existence, which 
is entirely lacking under_the present. ar- * 
rangement. The rosette would furnish, 
both in fact and in appearance, a reflector 
and. holder for:the lamp. The light, ema- 
nating from the panel, would also fulfill 
the esthetic requirement that, since light 
suggests a void, it should never emanate 
from, or be most intense on, the support- 
ing parts of a structure. Frosted lamps 
should, of course, be used. 

Indirect. lighting, from cornice light, 
would have been particularly practical and 
effective in this case, and undoubtedly 
offers the only feasible method of correct- 
ing the original error, under existing con- 
ditions. In this case, the ceiling should 
be given a very light tint. 


A Typical Reading Room in a 
Boston Branch Library 


The above illustration shows a reading 
room of the type common among the Bos- 
ton branch libraries: The lighting fur- 
nishes a most impressive example of the 
short step from the sublime to the ridicu- 
lous, metaphorically speaking; or, tech- 
nically, from what is passably good to 
what is terrifically bad. So far as dollars- 
and-cents economy is concerned, there is 
little room for improvement in the ar- 
rangement shown. The total volume of 
light provided is ample, and the intensity 
on the tables and book shelves likewise 
sufficient for the purpose. It is perfectly 
evident, however, that it would be impos- 
sible to sit in any position in the room 
without having at least four incandescent 
gas mantles, with their exceedingly in- 
tense glare, shining straight into the eyes. 

A comparison of this reading room with 
the one described above very naturally 
suggests the query, “If carefully shaded 
individual lamps are necessary in the gen- 
eral library building, why are they not 
equally necessary in the reading room of 
the humblest branch library?” Library 
buildings may differ, but the human eye 
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is pretty much the same in the tenement- 
dweller and in the inhabitant of Com- 
monwealth Avenue. But to pursue this 
line of discussion might lead us on to dan- 
gerous ground; we will therefore return 
to our mutton. 

The simple addition of an eye-cup or 
bobéche, costing some Io cents, to each of 
the mantle burners, would remove the 
most serious fault of the lighting in this 
case and, in fact, give a general result that 
could scarcely be improved upon as a 
method of general illumination; and there 
be those among the craft of Illuminating 
Engineers who maintain that general il- 
lumination is better than special illumina- 
tion for reading rooms, drafting rooms, 
and the like. At any rate, the improve- 
ment that would be effected by the method 
suggested, if so great, and the outlay in- 
volved and the trouble required to make 
the change so small, that it should appeal 
to even the most cautious of library di- 
rectors. 

It is hardly conceivable that electric 
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current is not available in the libraries of 
which the present one is an example, al- 
though it is quite possible that the building 
was not wired for electric light when it 
was constructed. The use of gas is 
most probably, therefore, a concession to 
economy. 

The use of table lamps, when gas is the 
only available luminant, would hardly be 
considered practical, with the regular type 
of upright incandescent gas burner; there 
would be too great liability to breakage of 
the mantle by vibration and accidental 
jarring of the burner. With inverted 
burners, however, there is no reason why 
the use of table lamps should not be quite 
feasible. Such burners are being suc- 
cessfully used for lighting railway 
coaches, and if they will stand the vibra- 
tion and jar incident to such use, they 
should certainly be capable of fulfilling 
the requirements of the library table. So 
far as the resulting illumination is con- 
cerned, it would be in every respect quite 
the equal of that from electric lamps. 
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XV. Schools and Libraries. 


The importance of good illumination in 
the case of schools and libraries is not to 
be measured on a merely dollars-and-cents 
basis. dhe alarming extent of defective 
eyesight in school children has attracted 
the attention of both the medical and edu- 
cational authorities all over the world. 
The causes of this rapidly increasing dan- 
ger may be properly classed as follows, 
given in the order of their importance: 


T. Over-strain resulting from  prema- 
turely subjecting the eyes of the young to 
reading fine print and other details. 

2. The prevalence of bad illumination, 
both artihcial and daylight, in the home. 

3. Bad lighting in school rooms. 

For the first of these causes the parents 
must be held chiefly accountable, although 
the selection of books and the arrange- 
ment of the courses of instruction have an 
important bearing on the subject. 

‘Fhe eyes of infants and children are no 
more suited to the continuous strain oc- 
casioned by keeping them focused on fine 
details near at hand, as in the case of read- 
ing, than are the fingers to perform steady 
painstaking work. Muscle, brain, and 
nerves acquire their ability both to per- 
form and to endure labor by a long proc- 
ess of development. While this develop- 
ment may be facilitated by careful and 
proper direction, any attempt at forcing is 
sure to lead’ to ultimate defects. We ate 
rapidly becoming a race of spectacle 
wearers; and while spectacles are a valu- 
able invention in themselves, their use is 


always more or less of a handicap. There 
is no work which cannot be performed 
better and with greater comfort without 
them. 

Bad lighting in the home is an evil 
which is as prevalent as it is inexcusable. 
Modern light-sources, with their intense 
brilliancy and enormous flux of light, are 
commonly pointed to as triumphs of mod- 
ern science; and considered only by them- 
selves, so indeed they are; but lke other 
scientific devices, they must be used with 
due precaution. Attention has not infre- 
quently been called to the fact that in the 
days of our grandfathers, when the tallow 
candle was the most commonly used light- 
source, and the small kerosene lamp was 
considered a magnificent luminary, almost 
nothing was heard of defective eyesight. 
To wear glasses was considered an afflic- 
tion to the young, and one of the neces- 
sary disabilities of old age. . 

Increase in defective eyesight has kept 
pace with the increase in efficiency in 
inethods of producing light. What is the 
explanation? It can hardly be put down 
to mere, coincidence? there 1s ‘a. closer re= 
lationship between the conditions. The 
discovery of this relationship is the first 
essential to abating the evil. The cheap- 
ening of light has vastly increased its use. 
Our grandfathers were as careful about 
blowing out a candle the instant its light 
could be dispensed with, of seeing that 
two candles were not burning when one 
would answer the purpose, as we are to- 
day in turning out an electric lamp; and 
with good reason, for light was a luxury. 


THE TLLOMINATING ENGINEER. 83 


The item for candles, sperm oil, or “ burn- 
ing fluid,” was no small matter among 
the household expenses. 

That the use or misuse of artificial light 
is largely accountable for defective eye- 
sight seems to be established by the fact 
that in all cases where comparative tests 
have been made, it has been found that the 
percentage of defective vision is much 
larger in the city than in the country. 

It is not an uncommon practice for 
those who have observed the fact without 
studying the causes to put the blame upon 
the electric light. Considerable publicity 
was given to a paper recently presented 
before the Illuminating Engineering So- 
ciety, in which the electric light was 
charged with being the chief offender in 
this respect. On the other hand a dis- 
tinguished medical authority in England, 
writing upon the subject—whose article 
appears elsewhere in this issue—states 
without reservation and with considerable 
apparent enthusiasm, 
light is the best possible light for the 
schook room, ~ihe ‘simple truth’ of: the 
matter is that the fault cannot be charged 
to any particular one of the improved 
light-sources, considered only as produc- 
ers of light. The trouble is wholly due to 
a misuse of these intrinsically valuable im- 
provements. It was long ago said of fire 
that it was a good servant, but a bad mas- 
ter, and the same may be said of any of 
the forces of nature, including electricity 
and light itself. The electric current gen- 
erated by a few battery cells, which was 
the only practical source fifty years ago, 
could be handled with absolute impunity, 
but the currents from modern genera- 
tors are quite a different matter, and 
must be handled with precaution com- 
mensurate with. their danger; and the 
same general comparison may be made be- 
tween the use of the candle and the mod- 
ern electric light. The injuries that have 
resulted from the use of the electric light 
arise from the general neglect of the pub- 
lic to appreciate the difference between 
the old and the new light, and the precau- 
tions necessary in using the latter. 

A brilliantly lighted room, which can 
very easily and cheaply be obtained at the 
present time with either gas or electric 
light, furnishes in itself a temptation to 
turn night into day in the matter of labor 
and recreation. There is unquestionably 
a large amount of studying and reading 
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done by children at night that should be 
confined to the hours of daylight. In fact, 
in the case of young children, night study 
should be prohibited, altogether. The 
source of danger to the eyesight at the 
present time is the use of electric lamps or 
mantle gas burners, without a diffusing 
slobesoimaesnade: reflectors /Thistis the 
statement of a fact that has been made 
repeatedly, but it cannot be impressed toc 
strongly nor too often upon the public. 
An unshaded light-source of this charac- 
ter is always and everywhere a positive 
abuse to the eyes, which must sooner or 
later result in injury and is a practice 
tor which theré is no possible excuse. 
The light from either of these sources, 
when properly diffused, can be made as 
hygienic as that from the much praised 
oil lamp or candle. It is a sad fact, how- 
ever, that there is a shocking disregard 
of this simple precaution in the home. 

The starting point for reform in the 
abuse of the eyes of school children is in 
the home; and those in charge of public 
schools may consider the advisability of 
at least calling public attention to this 
fact, and might very properly lend aid to 
the dissemination of practical advice and 
instruction along this line. A child with 
defective eyes is in reality a cripple—al- 
though the defect is not so apparent to 
others as in the case of a crippled limb. 
If a quarter or more of the children were 
to be seen walking with a limp, there 
would be a general exclamation of horror 
on the part of the public at this alarming 
condition, but the fact that fully this pro- 
portion see with a limp has just begun to 
attract attention. 

In the case of children it is not suff- 
cient that the best possible illumination be 
provided; they must be taught to use this 
illumination in the right way. The first 
and most important rule for them to fol- 
low is never to sit facing the light. This 
applies to a window, as well as to arti- 
ficial light. Such a position involves two 
serious faults: First, the light itself can 
shine directly into the eyes; and second, it 
will generally strike the surface of the 
book and paper at such an angle as to 
give direct reflection, causing a blurring 
of the print and a tiresome glare. The 
correct position is with the light either at 
the side or from the rear. A light over 
either shoulder is excellent for, reading, 
but for writing the source must be at the 
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left side and slightly in front, in order not 
to have the shadow of the pen or pencil 
in the way. 

There are three general methods by 
which a school room may be artificially 
lighted; first, by the usual method of chan- 
deliers; second, by so-called indirect light- 
ing, that is, by reflection from the ceiling; 
and third, individual lamps for each desk. 
Of these three methods, the first is the 
cheapest to install and maintain, but least 
satisfactory in results. In cases where 
the light is required only for emergency 
use, as on particularly dark days, or other 
special occasions, the chandelier method is 
admissible, provided always that the 
lamps, whether gas or electric, are fur- 


nished with globes or shades that thor-- 


cughly diffuse the light. The use of bare 
electric or mantle burner lamps ina school 
room should no more be tolerated than 
the use of benches without backs, or any 
other relic of barbarism. 

Theoretically, the ideal lighting arrange- 
ment is an individual lamp for each desk; 
but unfortunately there are very serious 
practical objections, the chief of which is 
what the scientist would call the personal 
equation of the pupil, which contains so 
many unknown quantities that it is im- 
possible to gauge the result by calculation. 
Ii there is any place on earth where a 
thing needs to be fool-proof, it is in a 
school room, and an adjustable desk lamp, 
whether gas or electric, has entirely too 
inany possibilities for “accidents,” inten- 
tional or otherwise, to make its adoption, 
at least in public schools, feasible. 

By the process of elimination, we there- 
fore are forced to admit that indirect 
lighting offers the best solution of the 
problem under present conditions. 

Much attention has been given, espe- 
cially within the past year, to indirect il- 
lumination, and this method has been of- 
ficially endorsed for school room lighting 
by the German authorities. Notwithstand- 
this apparently authoritative endorsement, 
however, the method is still open to 
some doubt as to its hygienic properties. 
Inthe: ‘article:.of- Dr.. Biss), salready we- 
ferred to, he states positively that the 
top light should be avoided; and the ex- 
perience of those who have had occasion 
to work under sky-lights corroborates this 
view. Furthermore, the fact that it is ex- 
ceedingly trying on the eyes to read out 
of doors, especially during the middle of 


the day;.1s a further proof of the same 
contention. Lastly, the report of the Ger- 
man scientists on the subject is wholly 
academic, being based simply upon the 
fact that by this means the common de- 
fects of glare are entirely removed. 

One of the advantages of the indirect 
lighting system which will especially ap- 
peal to school authorities, who know by 
experience how hard it is to persuade 
those who hold the purse strings to ex- 
pend money for improvements in school 
buildings, is the comparative cheapness 
with which the ordinary chandelier meth- 
cod can be converted to the use of indirect 
lighting. Such a change involves merely 
the replacing of the chandeliers with 
comparatively simple and inexpensive fix- 
tures, examples of which have been given 
in previous issues of THE ILLUMINATING 
ENGINEER. Such fixtures, with lamps to 
provide the proper volume of light, and 
used beneath a white ceiling, will gen- 
erally afford a satisfactory illumination of 
this kind. In some cases, however, it may 
be necessary to install more fixtures than 


_ were originally provided, in order to ob- 


tain the best results. It is needless to re- 
mark that the ceiling must be kept white, 
as even a slight blackening very seriously 
reduces the amount of reflected light. The 
method is adaptable to either electric or 
gas lamps, inverted burners being used 
for gas. With the use of gas, however, it 
is best to provide metal plates on the ceil- 
ing, which can be more readily cleaned. 
The color of the walls of school rooms 
is a matter which should be taken into 
consideration as affecting the illumination. 
All darker colors may be at once rejected 
as unsuitable on all acounts. The gray, 
drab or neutral tints are also objection- 
able, both from the fact that they are poor 
reflectors, and also that they are not what 
may -be:*termed je cheertily -colorss or 
the ceiling there is scarcely any color to 
be considered except white, and for side 
walls some shade of yellow, preferably a 
light cream color, best fulfills all condi- 
tions. Such a tint is, next to white, the 
best reflector of light, is satisfactory from 
the decorative and esthetic viewpoint, and 
exceedingly pleasant to the eyes. 
Blackboards which are commonly lo- 
cated at the front of the schoolroom 
should be lighted with a trough reflector, 
cr other similar arrangement, exactly as 
a picture would be illuminated; the re- 


THE MELUMINATING ENGINEER, 8s 


flectors being placed above and slightly 
forward of the board, to that there will 
be no direct reflection from the board to 
the eyes of the pupils. 

The lighting of public libraries involves 
three rather distinct problems; namely, 
the reading-rooms, book-stacks, and rooms 
used for assembly or for general purposes. 
As library buildings, at least since the be- 
ginning of what we may term the Carne- 
gie period, partake more or less of the na- 
ture of architectural models, the esthetic 
or decorative side of the subject assumes 
more than its usual importance. While 
illuminating engineers differ in regard to 
other problems, there is practical una- 
nimity of opinion, both among engineers 
and librarians, as to the best method of 
lighting a reading room, and that is either 
by light-sources so placed that each indi- 
vidual reader will have a separate light, or 
a single light-source in the shape of a 
table lamp, sc arranged that several read- 
ers will be supplied from a single source. 
The familiar green and white opal shade 
so frequently used cannot be excelled, pro- 
vided a frosted electric lamp is used with 
it. The frosting of the lamp is absolutely 
essential in order to prevent the light and 
dark streaks made by the direct reflection 
from the filament, as shown in the investi- 
gation reported in the February issue. 
The mild general illumination required 
may be supplied by indirect lighting, or 
from shaded lamps. 

There is some difference of opinion, 
however, among engineers as to the in- 
tensity of general illumination required in 
cases of this kind. Some contend that 
there should not be a great contrast be- 
tween the special illumination provided 
by the individual lamps and the general 
illumination of the room, on the theory 
that if, when the eye is turned away from 
the book, as it is more or less frequently, 
it meets comparative darkness, it will have 
to readjust the iris; which will produce 
discomfort. This contention, while very 
plausible from the purely theoretical 
standpoint, seems to receive very little 
substantiation from experience. Except 
tor the necessity of having sufficient light 
in a room to see to move about in com- 
fortably, there would be no necessity for 
any general illumination at all. Asa matter 


of fact, in reading the eye is held in focus 
for the printed matter at the distance at 
which it is held. This focusing requires an 
effort, and is therefore in the nature of 
esttain. Lhe instant the eye turns from 
the printed page this effort is released, and 
the focusing muscles relax, and this con- 
dition of relaxation and rest is precisely 
the best possible for eye comfort. 

In providing individual reading lamps, 
there is one simple precaution that is often 
overlooked. Such lamps are frequently so 
placed that the readers will naturally or 
necessarily place a book directly in front 
of the light-source, with the result that 
there will be direct reflection from the 
page. The ideal conditions for reading are 
fulfilled when the table is comparatively 
narrow, and divided by low vertical parti- 
tions, giving sufficient room for individual 
readers, say three feet, with a shaded lamp 
at the forward left-hand corner of each di- 
vision. Such an arrangement has many ad- 
vantages. It gives the best possible light if 
a book is placed upon the table; prevents 
crowding, and gives each reader a space 
which he can use for note-taking, and can 
indicate its occupancy during his tem- 
porary absence to the catalogue or deliv- 
ery desk. 

The lighting of book-stacks is a peculiar 
problem, but one not difficult of solution. 
The common method of using a lamp on 
the ceiling between the shelves gives an 
exceedingly unequal distribution on the 
backs of the books from top to bottom. 
The method sometimes used to avoid this 
defect, of using a trough reflector or simi- 
lar arrangement, and treating the front 
of the book shelves as a picture, has one 
defect which is serious, and that is that 
if the books are pushed slightly back from 
the front of the shelves, as they commonly 
are in use, the shadow of the shelf along 
the lower part of the racks may entirely 
cover the titles, making it almost impossi- 
ble to read them. This defect can be 
avoided by lighting the shelves on either 
side by lamps placed on the opposite sides 
of the alcove. By using a reflector giving 
the proper distribution, which can be 
determined by a little calculation, the 
illumination on the plane of the backs 
of the books can be made practically 
uniform. 
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Some Physiological Effects of Light 


BY) oe tO Ws 


The many problems connected with the 
influence of light on the mind and body 
naturally involve the attention of the phys- 
iologist rather than that of the illuminat- 
ing engineer. There are, however, many 
cases in which the results of such phys- 
iological study bear more or less directly 
on problems of illumination, and the whole 
subject is so interesting that the writer 
may, perhaps, be permitted to refer to 
some of the many aspects of the question 
on which the physiologist and the medical 
man can give useful counsel. 

It seems to be now recognized that light 
plays a more important part in promoting 
our general physical well-being than might 
be supposed by one not in touch with 
physiological study. One comes to asso- 
ciate lack of light with gloom, and there 
is good reason to suppose that one’s nat- 
ural repugnance to gloomy surroundings 
may be connected with some physiological 
effect. It has been stated by the medical 
profession that light affects to some ex- 
tent our temperature, respiration, and 
pulse, and that very probably certain va- 
rieties of radiation play a useful part in 
assisting the oxygenation of the blood. 

From this point of view alone there 
seems good reason to advocate the study 
of the effect of different varieties of light, 
especially when it is borne in mind how 
different is the nature of the invisible ra- 
diation from different sources, even when 
the visible spectrum appears to be very 
much the same. 

On one point there can be no doubt, 
namely, the strong effect of ultra-violet 
or chemical rays on the body. One would 
be rash, perhaps, to conclude that these 
rays are necessarily injurious. They occur 
in sunshine, the natural light to which 
our eyes have gradually been accustomed 
and developed. In many respects an ex- 
cess of such rays may undoubtedly lead 
to very serious results. 

These rays are very active in produc- 
ing chemical action, and it is therefore 
not surprising to find that they have a 
strong influence on many pigments, and 
that this action is shown by the sunburn- 
ing which occurs in tropical climates or 
even under ordinary conditions, following 


iong exposure to the sun’s rays. ‘This 
effect is to be ascribed to the ultra violet 
rays only and can be produced easily 
enough by strong sources of ultra violet 
light, such as the new Kutch mercury 
lamp. An exposure of the skin for only 
a few seconds to the light from this lamp 
produces a darkening which lasts for sev- 
eral weeks. 

The rays can, however, also destroy 
coloration. In Germany it was at one 
time found necessary by the manufactur- 
ers of carpets and other dyed fabrics in 
the northern regions to send their goods 
south in order that the permanency of 
the colors might be tested in districts 
which were more liberally treated in the 
matter of sunshine. Now it is thought 
that this will be unnecessary, because the 
permanency of the colors can be tested by 
the aid of the mercury lamp in a mere 
fraction of the time that is necessary when 
sunshine is used. One would naturally 
suppose, therefore, that ultra violet en- 
ergy in excess might influence the pig- 
ment of the hair. Asa matter of fact, the 
author has been assured by a gentleman 
who was engaged in a large photographic 
works where much work was done by the 
aid of naked arc lamps ‘that it was well 
known that the hair of workers constant- 
ly at work under the light from the arc 
did tend to turn gray; his own hair was 
very thin and light in color. 

It is, however, on the eye itself that the 
effect of ultra violet rays seems to be 
most serious. Numberless cases have been 
recorded in which serious inflammation 
of the eyes has been caused by incautious 
exposure to the rays of a naked arc. In 
some of the worst of these an arc has been 
utilized to drill a sheet of iron. One can 
easily understand how the results under 
these conditions would be severe, because 
the spectrum of incandescent iron vapor is 
very rich in ultra violet light. For this 
reason arc lights specially intended for 
medical purposes have been designed 
having an iron core. Their richness in 
ultra violet energy renders their action 
on the skin specially vigorous, and their 
curative action in the case of skin dis- 
eases is correspondingly enhanced. Yet, 
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although the injurious effect of excess of 
ultra violet light is undoubtedly bad, it 
may again be repeated that we cannot say 
yet with certainty but that a small dose 
may not be actually beneficial in some man- 
ner, may, for instance, assist the healthy 
action of the skin or affect the condition of 
the blood. Therefore, in the present state 
of our knowledge it seems unwise to ad- 
vocate the total suppression of these rays 
by the use of absorbing glasses. 

Dr. Seabrook has recently pointed out 
that the activity of light in producing 
chemical action increases uniformly 
throughout the spectrum, becoming more 
marked as the wave length decreases. 
This seems to be generally accepted, but 
it is rather singular that the sensitiveness 
of the eye to light—7z. e., as regards the 
impression of brighiness—follows a dif- 
ferent law, being most pronounced in the 
central region of the spectrum. 

One explanation which has been ad- 
vanced to explain this fact is that-the ac- 
tion on the retina giving rise to the sensa- 
tion of light consists of two distinct ef- 
fects. There is, firstly, a chemical action 
taking place under the action of light on 
the small bag of pigment-substance be- 
lieved to exist at the base of each cone 
in the eye, and secondly, a tendency on the 
part of the cone to withdraw itself away 
from this pigment cell. Both these effects 
are greatest at the violet end of the spec- 
trum and least at the red end. The effect 
of withdrawal of the cone, however, is to 
lessen the ability of the chemical action to 
produce physiological effect with the re- 
sult that the total effect is greatest at the 
centre of the spectrum, where both ac- 
tions are moderate in intensity. 

The question of the intensity of the 
physiological effect of the different por- 
tions of the visible spectrum on the eye 
is one on which very great difference of 
opinion, indeed ,seems to exist. Accord- 
ing to the above view it would be sup- 
posed that the red end was least effec- 
tive in producing chemical effect, and that 
the tendency to “exhaust” the pigment 


substance and tire the eye (if, indeed, the’ 


“strain” of the eye as generally under- 
stood is connected with the exhaustion of 
this pigment, as is often assumed), be- 
comes more and more pronounced as the 
wave length becomes shorter, until the 
very short ultra violet rays give rise to 
the severe effects previously referred to. 


In spite of this view, there is a very 
general impression that red light is most 
trying, because it is in some way stimu- 
lating tortie eye, Dr2Steinmetz has: ex- 
pressed himself in favor. of this view, and 
has suggested, further, that this greater 
stimulation is connected with the amount 
of energy falling on the eye. In. the case 
of most artificial illuminants it happens 
that energy curve is a maximum outside 
in the infra red region, with the result 
that the amount of energy radiated in the 
red portion is much greater than that at 
the blue end of the spectrum. 

The value of all such discussions is 
somewhat lessened by the present lack of 
clearness in specifying’ exactly what is 
meant by a “tiring” or “straining” on 
the eyes. Naturally the effect of too weak 
illumination, or lights improperly placed, 
is to strain the eyes, merely because the 
reader finds it a constant effort to keep his 
attention on what he is doing and a con- 
stant trouble to make out the letters on 
the page. But whether there is sufficient 
difference in the physiological action of 
different rays in the spectrum to cause 
any appreciable difference in the general 
influence of different illuminants on the 
eye, or to cause serious eye troubles, 
could only be decided definitely by very 
exhaustive tests. Certainly: one would 
hesitate to express any very definite opin- 
ion at the present juncture. 

The effect of ultra violet rays has, of 
course, been proved beyond dispute. 

It will be readily conceded, too, that the 
effect of very excessive amounts of heat 
rays may be undesirable, and one knows 
that the results of bringing one’s eyes 
very close to any heated illuminant. Yet 
here, again, one is inclined to suppose that 
there need be no difficulty in placing or- 
dinary illuminants so as to render any 
such effect negligible, and, indeed, such 
experiments as have been made on the 
subject suggest that this is the case. 

But with regard to the visible rays it 
is still less certain whether any serious 
difference in physiological action on the 
part of practical illuminants can be said 
to exist, while even the exact nature of 
the effect of monochromatic light in dif- 
ferent regions of the spectrum calls for 
much closer study before any very defi- 
nite assertions can be made. It may, 
however, be pointed out that if uses for 
monochromatic light in great quantity be 
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discovered, as has occurred in the case 
of ultra violet light, and powerful sources 
of monochromatic light ever come to be 
devéloped, the matter may be of vastly 
greater importance than at present. 

The question of the so-called stimulat- 
ing action of red light and the correspond- 
ing depressing effect of blue light does 
seem to rest on a well-established physio- 
logical basis, and may possibly be of in- 
fluence in illumination. It seems, how- 
ever, that the rays are supposed to 
act -direcily upon’ the nervous centres; 
and that the effect is entirely distinct from 
the action upon the retina referred to 
above. 

Many instances have occurred in which 
some such effect as that referred to has 
been apparently found to exist. It was 
on one occasion found that the workmen 
in a certain photographic works in 
France, who carried out their work under 
ied light, were found to become very ex- 
cited while doing so; but this was no 
longer the case when glass of some other 
color was substituted for red. 

In the same way small-pox patients 
confined in rooms screened with red cur- 
tains have been found to become delirious, 
suffering from hallucinations, etc., which, 
however, disappeared when the red color 
was removed. 

One of the most interesting instances of 
this effect is the treatment of lunatics by 
confining them under red or blue light. 
Maniacs are supposed to benefit by being 
exposed to soothing blue light; their state 
is that of over-excitement. Those suffer- 
ing from melancholia, on the other hand, 
are said to benefit from exposure to red 
light, which has a stimulating effect. But 
perhaps one of the most curious cases of 
all, in which this effect is said to have 
been utilized, is that of quieting recal- 
citrant political prisoners, whose brains 
are inconveniently alert. See “Light En- 
ergy,” by M.-H. Cleaves.) 9) The’ author 


states that such prisoners have been con- ~ 


fined under blue light for long periods, 
so that at first merely soothing effect 
of blue light becomes eventually deaden- 
ing to the mental faculties, their brains 
become permanently stupefied, and they 
are rendered more or less incapable of 
dealing with serious intellectual problems. 

All these cases, many of them appar- 
ently well authenticated, suggest that 
some such action of the visible extremi- 


reddish 


ties of the spectrum does actually occur, 
and some recent researches of medical 
science seem to confirm this suggestion. 
For instance, it has been found that con- 
centrating blue light on the skin has the 
effect of producing local anaesthea. Again 
Dr. Radard, of Geneva, is said to have 
found that the exposure of the eyes of 
patients to strong blue light is very effec- 
tive in dentistry 1n producing a state of 
insensibility to pain. 

It might, therefore, be supposed, though, 
of course, one would prefer to rely on defi- 
nite medical assurance before insisting on 
the suggestion, that certain colors do in 
some way actually exert an influence on 
our nerves, and that our method of de- 
scribing certain shades of color as 
‘““watin'-or cold; «réspectively= is nop 
merely grounded on fancy. One may even 
hazard the suggestion that the general 
preference for light having a yellow tinge 
for indoor illumination is not merely a 
whim, and not even the result of mental 
associations. 7 

Mr. Moore, in speaking of the white 
light from the Moore tube, recently ex- 
plained how the very earliest forms of 


light-producing apparatus, the camp-fire 


and: the torchjsweres very srediia colom 
These sources were followed by the can- 
dle and the paraffin lamp, which were still 
yellowish in tinge, and approximately 
white light did not arrive until the carbon 
arc. People, therefore, had become ac- 
customed to illuminants having a some- 
what yellow color, and disliked the intro- 
duction of the “ghostly ” white are lamp. 
Apart from this, it has also been suggested 
that the mind has gradually come to asso- 
ciate the red end of the spectrum with 
warmth and comfort, as exemplified by 
the color of the coal fire and the brazier 
contrasted with the blue twilight without. 
Therefore, we naturally tend to prefer a 
light for internal illumination 
merely because we connect this color with 
festive occasions and comfort generally. 

But as there seems real grounds for be- 
lieving the physiological effects previously 


“mentioned to exist we can see that a some- 


what different explanation of this prefer- 
ence for the red end of the spectrum for 
indoor lighting seems conceivable. It 
seems possible that we may incline to the 
yellowish hues in order to produce a 
“cosy” and “ warm” effect, because there 
is actually something exhilarating in these 
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colors, which renders them specially serv- 
icable for festive occasions. 


All these are questions which merit dis- 


cussion. ‘To some they may appear vis- 
ionary; yet it.must be admitted that no 
general mental effect which induces peo- 
ple to prefer certain conditions of illum- 
ination is entirely unworthy of study. 
At the same time we must bear in mind 
the possibility that certain physiological 
effects are really exercised by certain va- 
rieties of light, and, though slight, have a 
certain cumulative influence worth con- 
sideration when it is remembered how we 
are tending to work under artificial light 
for much longer periods than in the past. 


Many slight physiological effects may in- 
fluence us continuously without our being 
aware of them; it is only when some very 
severe instance of their power is brought 
to our notice that we admit their existence. 
It may also happen that the effect is slow 
and cumulative, as in the case of the X- 
rays, and only makes its appearance very 
gradually. 

Finally, there is always the possibility 
that, as in the case of the ultra violet 
light, we may find ourselves able to pro- 
duce very powerful monochromatic 
sources of light, and that the invention of 
such sources may reveal new and unsus- 
pected uses for radiation of this nature 


Rudiments of Hluminating Engineering 


By ALFRED A. WOHLAUER. 


The illuminating engineer, this young 
off-spring of the old engineering family, 
enjoys. the privilege of having at his dis- 
posal the experience of his older brothers, 
the architect, physicist, electrical engineer, 
etc. On this account he may combine part 
of the knowledge of each and thus be to a 
certain extent more versatile; he is, how- 
ever, in danger of making the wrong use 
of an experience which is only inherited 
and superficially acquired. It would be a 
mistake, for instance, if the illuminating 
engineer should, on account of the unde- 
veloped outline of his duties, devote him- 
self to too many things at one time. He 
should "net (try) to. be= an architect, nor 
should the architect endeavor to replace 
the illuminating engineer. On the other 
hand, the illuminating engineer would be 
hardly successful if he were to develop 
only the theoretical, scientific or mathe- 
matical side of his talent. 

Or coutce, atiis toybe expected that one 
illuminating engineer is more theoretical, 
another more practical, and a third more 
artistic; all three may be equally impor- 
tant, useful, and justified. However, no- 
body can tell at the present time what 
course will prove most successful for the 
illuminating engineer; this the future 
must decide. But foresight and insight 
are necessary so that he shall not deviate 
too much from the right path. Nobody 


gains experience by simply making use of 
the wisdom of others, but every one has to 
struggle against a number of difficulties 
until he feels himself at home on his own 
territory. 

It seems very likely at the present time 
that the illuminating engineer who co- 
operates with the architect will be most 
successful, with the additional advantage 
that the artistic principles of illuminating 
engineering can be developed. The engi- 
neering side of the art should not be neg- 
lected, however, and mathematical princi- 
ples should not be left out of considera- 
tion, particularly as they, above all, lack 
proper development. It is the duty of any 
engineer to combine theory with practice. 
This means he must utilize theoretical and 
empirical rules in his mathematical calcu- 
lations, as well as adapt his mathematical 
formule to the requirements of his prac- 
tical experience. 

While for the development of the artis- 
tic side, the illuminating engineer may fall 
back on the architect, it requires an engi- 
neer to build up the engineering funda- 
mentals of the art, and while the average 
illuminating engineer may not be sup- 
posed to develop mathematical formule, 
he certainly will be obliged to intelligently 
use his mathematical tools. And it is 
necessary to find simple methods and rules 
for his calculations, so that mathematical 


go 


operations will take the least possible time 
of his engineering work and not impair his 
intuition in designing illumination. 

That a good deai of hard grinding has 
yet to be done, in that direction, occurred 
to the writer when he tried to solve prob- 
lems of illuminating engineering; the 
method of determining the values of il- 
lumination by use of complicated formu- 
le, tables, charts, etc., is by no means sim- 
ple and adequate at the present time, and 
can consistently be compared with the 
clumsy procedure of the young scholar 
when he uses his fingers in order to work 
himself through the simplest problems of 
matheniatics. 

Although we cannot imagine that it will 
be possible to bring forth permanent relief 
immediately, the following discussion is a 
step in that direction and may be consid- 
ered as an overture for further develop- 
ments. 

It has been recognized by a number of 
illuminating engineers, here and abroad, 
that the calculations of the average inten- 
sity of illumination are mainly complicated 
because the polar curves of the various 
lamps do not obey any law whatever, but 
are as a rule the accidental result of the 
construction and the special features of 
the individual lamp. It has therefore been 
tried to systematize the polar curves of 
the lamps by approximately replacing 
them with curves the mathematical char- 
acteristics of which are well known. 

Reference need only be made to discus- 
sions Ol: Drala Bloch aiid “aheine We 
Weinbeer,* which clearly show the en- 
deavor to simplify the calculations. Every- 
body will admit, however, that even this 
way is not a very simple task to determine 
the intensity of illumination at the various 
points of a plane. 

While the above authors have systema- 
tized the polar curves, the writer consid- 
ers it more promising to take the illumina- 
tion curves themselves into consideration, 
approximating them by straight lines. 
This has been attempted in several recent 
articles of the writer in the Electrical 
World,= where the problem of “ Uni- 
form Illumination of Horizontal Planes,” 
important in itself, was discussed. 

The shape of polar curves which corre- 
spond to straight illumination curves has 





* Grundziige der Beleuchtungstechnik, 1907. 
t Hlektrotechnischer Anzeiger, 1907. 
+ Electrical World, Dec. 21, 1907, 
21, 1908. 


and March 
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been determined, and it has been shown 
that it is very reasonable to expect that 
such shapes of polar curves can be real- 
ized in practice, or that the inaccuracy, 
involved by using straight illumination 
curves, can very easily be eliminated. 

Such a straight illumination line, how- 
ever, entails also the advantage of a very 
simple method of calculating the intensity 
of illumination at the various points of a 
plane: it is only necessary to determine 
the intensity of illumination just below the 
lamp and a very simple mathematical op- 
eration will be sufficient to determine the 
intensity of illumination of any point of 
the plane. “In Fig. (1) BC represents the 
illumination curve produced by a certain 
lamp; CA the intensity of illumination 
just below the lamp and DE the ilumina- 
tion at the point D. 





te te 


Tf we denote 
Lv = the candle power of the lamp ete 
tically downwards. 
h = distances from the lamp to surface. 
d = distances from the lamp to point D. 


ie 
Io = —— the illumination just below the 
h? 
lamp. 
K =a constant of the polar curve, most- 
Ni epement an i 


Then it can be easily derived from Fig. 
(1) that 


d 
Ie = To (1 — ——). Gar 
Kh 
If; -forexaniple: jaa Oriegrd = —tteeeee 


Ko == 4, five=sro0o “candles= tnensi0s 
and, according to the above equation, 
eee AS 

~ Still more apparent is the advantage of 
such straight illumination.curves for the 
calculation of the uniform illumination of 
large horizontal planes. It is not only 
very simple to calculate the intensity of 
illumination but also to figure out the 
number of lamps required. 


THE ILLUMINATING ENGINEER. gi 


The intensity of uniform illumination is 
equal to the intensity of illumination Io 
which a single lamp suspended at so-called 
“minimum height of suspension’”* pro- 
duces at a point of the plane just under- 
neath the lamp: if H equals minimum 
height of suspension, 

Lv = candle power of the lamp ver- 

tically downward. 

Io = the intensity of uniform illumi- 

nation, then 
Ly 
(2) 


Ome 





H?2 
Ly 
H= = C3) 
Io 
The minimum height of suspension, fur- 
thermore, may be considered the criterion 
‘for the distance D between the lamps. 
For, with a given shape of a polar curve, 
D 





and 


the factor K — —, necessitates that 


H 
D=Kx ee 
aon (4). 
To 


This D is the maximum distance that 
can be allowed, in order to obtain the de- 
sired uniform illumination Io, as can 
easily be understood and shall be discussed 
in a future article. It is, however, pos- 
sible, as pointed out in the article, Elec- 
irical World, March 21, 1908, to increase 
the height of suspension above minimum, 
without impairing the intensity and uni- 
formity of illumination if D and the shape 
of the polar curve remain unchanged. 

Having so determined the (maximum) 
distance between two lamps it is an easy 


matter to find the necessary number of: 


lamps: 
If T is the length and W the width of 
the room to be illuminated we can assume 


a3 
that the number of lamps is — = n in 
D 
W 
one direction and — = m in the other 
D 


direction, the total number of lamps N = 
m < n, and in the case of a square room, 
sides of which have the length S, the 

S 


number of lamps in each direction is —, 
D 
S2 
* See Electrical World, March 21, 1908. 





the total number, N = : 
D? 

If we denote the contents of the plane 
fomberlluminated, as Hi =="S%°— TSW, 
then the total number of lamps is 

Sea COMING 
NS (5). 
lata te) 

As the number of lamps has to be an 

a. S 
integer, the above quotients, —, —, and — 

Dab D 
should be also integers without any re- 
mainder. If this is actually the case, S, 
T, and W being multiples of D, then the 
distance between the wall and the nearest 
row of lamps is 14 D and either the re- 
flection from walls and ceilings has to 
take care of the illumination of this space 
or its illumination is of no account, as, for 
instance, if the working plane is not ex- 
tended to the very walls of the room. 

If the above quotients are not divisible 
without a remainder, however, it is left 
to the judgment of the engineer to decide 
whether to choose the next higher or the 
next smaller number of lamps, or to 
change the intensity of illumination. 

As an example, let us suppose a school 
rooney [s== 30 iit) length and W's 2, ft. 
Width should be illuminated and lamps of 
a mean spherical candle power of thirty 
candles are available; let us assume, fur- 
thermore. that by the use of the proper 
reflector, the shape of the polar curve is 
such that the corresponding illumination 
cutve is a straight line, the factor K = 1 
and the candle power of the lamp unit 
measured vertically downwards is LV = 
200 candles (conditions which can be very 
well realized in practice); one may pro- 
ceed then in the following way: 

The intensity of illumination is, as a 
rule, dictated by experience ur individual 
taste; in our particular case of a school 
room, an intensity of four-foot candles is 
considered to be sufficient. From the 
equation (5) the number of lamps can be 
determined as N = 20, and from equa- 
HOGmCA)euneraistance 1) "orth <A s_ the 
length T and the width W of the room 
are multiples of this D = 6 ft., we find 
that the number of lamps is four in one 
direction and five in the other, and the 
distance between walls and outside rows 
of the lamps will be three feet, as illus- 
trated in Fig. 2. This space of three feet 
along the walls of the room is of no ac- 
count in our particular case of a school- 
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room and does not need to receive the full 
intensity of uniform illumination; it 1s, 
however, probable that due to the white 
painting as customary in schoolrooms the 
light reflection from the walls will ma- 
terially add to even up also the illumina- 
tion of this space. 

This example shows how simple it is to 
go through all the calculations necessary 
for the design of the illumination in a case 


like the above. One does not need to re- 
flect upon the polar curve if its character 
has once been determined, nor is one 
obliged to apply tables, charts or the like. 

It must be stated, however, that the 
above formule should be considered only 
preliminary and not final, serving only the 
purpose to show what possibilities arise if 
the proper attention is given to the engi- 
neering side of our art. 


On the Efficiency of the Most Common Sources 
of Light 


By Dr. H. Lux. 


As is well known, only a relatively 
small fraction of the energy expended in 
the production of artificial illumination is 
actually converted into light, the greater 
part being converted into invisible rays, 
principally of great wave-length, and usu- 
ally, though incorrectly, termed “heat 
rays.’ The rays of very short wave- 
length, the ultra-violet rays, which also 
occur, play but an inferior part quanti- 
tively, and may therefore usually be dis- 
regarded. 

Since, in the production of artificial 
light, the occurrence of invisible rays of 


great wave-length is equivalent to waste 
of energy, it is naturally of great impor- 
tance in lighting technics to determine 
the ratio of the visible to the invisible 
rays. The figures given by various author- 
ities for this ratio, however, differ very 
essentially, this being due principally to 
the different methods of research. In 
most experiments the total radiation of 
energy by the various sources of light has 
been determined, and the ratio of the 
light-giving radiation to the total radia- 
tion calculated from the Angstrom me- 
chanical equivalent of the unit of light 
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and the average spherical luminous inten- 
sity. In proceeding according to this 
method it has been assumed that the 
equivalent of the light-unit determined by 
Angstrom with a Hefner lamp is a con- 
stant physical quantity, somewhat in the 
Same manner as the mechanical equivalent 
of the heat-unit. The values for the ratio 
of the light-giving radiation to the total 
radiation calculated in this manner, how- 
ever, differ so greatly from the values 
obtained in various other ways, that the 
results of the several experiments can 
scarcely ,be compared with each other. 
The greatest differences are those between 
the values obtained by Prof. Wedding and 
the values arrived at with the aid of Ang- 
strom’s equivalent. 


For this reason I determined to test 
systematically the most important of the 
sources of light at present in use, and to 
ascertain both the total radiation and the 
light giving radiation by absolute meas- 
urement. The radiant energy was meas- 
ured by means of a Lummer-Kurlbaum 
boiometer, which enables even the smallest 
amounts of radiated energy to be detected 
and measured absolutely. I give seven 
different methods—three of them original 
—which, generally speaking, all yield the 
like good results. In each case the altered 
bolometer-resistance due to rays being 
cast upon the bolometer is compared with 
the like alteration of resistance of the 
bolometer brought about by a measurable 
electric current. The measurement of the 
total radiation, 7. e., the radiated energy 
of all wave-lengths, presents no difficulty. 


The difficulties presented are necessarily 
greater, however, when it is a matter of 
determining the quantity of radiated en- 
ergy within the range of the visible part 
of the spectrum, 1. e., of the radiated light. 
Wis arises, ‘firstly, trom the fact the 
amounts of radiated energy are extremely 
small—amounting to only one-millionth 
of a watt in any given direction of radia- 
tion; and, secondly, from the fact that it 
is extremely difficult, physically, to sepa- 
rate the visible radiation from the total 
radiation in the same manner as it done 
physiologically by the eye. I discovered, 
eventually, that a concentrated solution of 
ferro-ammonium sulphate in a layer Io 
cms. thick yields the best results. This 
method, at any rate, gives results for the 
Hefner lamp and the acetylene flame coin- 
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ciding almost exactly with the results ob- 
tained by Angstr6m in an entirely differ- 
ent manner. Thus, Angstrom found tke 
equivalent for the total light-giving radia- 
tion of the Hefner lamp in space to be 
0.102 watt, whilst I have arrived at the 
value of 0.108 watt. In view of the dif- 
ference in the conditions of experiment 
this may be regarded as almost perfect 
agreement. It can, therefore, be assumed 
that the equivalent of total radiation and 
light-giving radiation ascertained by me 
for the various other sources of light are 
reliable as respect serial order. 

It will suffice here merely to tabulate 
the results of my experiments.* 

As is seen from the table, the various 
sources of light are divided into four main 
groups, which differ very distinctly from 
each other. The first group includes those 
luminous sources which have an exposed 
flame. The least economical of these are 
the sources in which finely divided carbon 
is brought to a state of incandescence. 

But in the case of the incandescent gas- 
light, also, the efficiency is exceedingly 
low, since the energy supplied is chiefly 
utilized to bring the nitrogen of the air to 
a higher temperature, so that more than 
two-thirds of the energy expended is abso- 
lutely lost as far as illumination is con- 
cerned. 

The employment of the heating-effect 
for the production of light is a very cir- 
cuitous method, even when the electric 
current is used for heating the illuminat- 
ing bodies. But with the aid of the electric 
current it is, at all events, possible—even 
though at present only theoretically—to 
improve the ratio of light-giving radiation 
to the energy expended very considerably 
by simply increasing the temperature. 
With the employment of flames—however 
hot—on the contrary, there is no real im- 
provement possible, even if radiating 
bodies were to be used which radiate still 
more selectively than the Welsbach incan- 
descent mantle. 

An opinion can be formed respecting 
the fact, if the values for the energy ex- 
pended shown in the above table are com- 
pared with the total radiation measured. 
The values ascertained for the luminous 
sources of the first and second classes, 


that is, for sources with open flames and 


*A full report of my investigations will be found 
in the Zeitschrift fir Beleuchtungswesen, 1907, No. 
16 et seq. 
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the various electric incandescent lamps, 
are especially instructive. It will be seen 
that with the sources with open flame only 
a minute fraction of the energy expended 
is converted into radiant energy. A sub- 
stantial elevation of the temperature 
would, it is true, bring the maximum of 
radiation into the visible range, but even 
in the most favorable case, only about 20 
per cent of the energy supplied could be 
converted into light. It is far simpler to 
attain more economical production of light 
by the employment of the Joule heat. As 
the values of the energy supplied and 
total amount radiated in the case of the 
electric incandescent lamps make clear, a 
very considerable portion of the energy 
expended is obtained again in a radiant 
form. 

In the case of the Tantalum and Osram 
lamps the losses are only apparently 
greater than in the case of the carbon fila- 
ment and the Nernst lamps; the amount of 
the radiation absorbed by the glass globes 
used with the metallic filament lamps 
could not be estimated. In reality these 
lamps do not behave essentially differently 
from the carbon filament lamp, where 
about 15.5 per cent of the total radiation 
is absorbed by the glass globe, 7. ¢., about 
three-fourths of the energy expended is 
converted into radiant energy. An in- 
crease in the temperature of the illuminat- 
ing body would alter nothing here, except 
that the radiation would be of another 
quality. It might enable the total radia- 
tion to consist chiefly of luminous rays, 
and not, as at present, mainly invisible 
energy. In this manner the yield of light 
could be increased to about 60 per cent 
and more. The great improvement in 
economy, which is rendered possible by 
raising the temperature, is shown by the 
performances of the metallic filament 
lamps, the greater efficiency of which, as 
compared with the carbon filament lamp, 
is mainly due to the higher temperature of 
the incandescent metallic filament. This is 
shown still more clearly by the well-known 
experiment of overrunning a carbon fila- 
ment lamp. 


The problem which remains to be 
solved, therefore, is to find a material 
which can withstand continuously a tem- 
perature that the present carbon filament 
lamp can only bear for a few seconds. 
For the solution of this problem metallic 
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filaments, even of the most refractory 
metals, would appear unsuitable, since 
their melting points must set a limit. It 
would seem that only a carbon filament 
could withstand the necessary high tem- 
perature permanently. Naturally such a 
carbon filament would have to be abso- 
lutely homogeneous, in order to avoid the 
disintegrating action following the libera- 
tion of occluded gases. 

In any case, it is more difficult to bring 
the economy of the pure temperature-radi- 
ators to a higher stage, on account of the 
essentially circuitous method, than to ob- 
tain light-vibrations from the electrons 
by direct excitation. In the case of those 
sources of light in which the luminosity is 
not pure temperature-radiation, but is, to 
a very great extent, the result of lumines- 
cence, we approach the solution of the 
problem. Among luminous sources of this 
class may be mentioned firstly, the mer- 
cury vapor lamp, and, secondly, electric 
arc lamps, especially those in which in- 
candescent gases of metallic vapors are 
intentionally brought to a state of lumi- 
nosity. The enclosed arc and the alternat- 
ing. small current are, at“is-true, are at 
present less efficient than the metallic fila- 
ment incandescent lamp, so that attempts 
‘o attain success by these means do not ap- 
pear encouraging. 

On the other hand, the ordinary direct 
current arc lamp and, in particular, the 
mercury vapor Herzus Quartz lamp are 
more efficient. From the above table we 
See), the: ideeree! or -eficiency n.0b* iuese 
sources of light—even today where we are 
just at the commencement of their devel- 
opment—is very high. Compared with the 
economy of the ordinary petroleum lamp, 
which is still by far the most universally 
used illuminating apparatus, an arc lamp 
with yellow-flame-carbon is an immense 
advance. The efficiency of the former is 
but 0.25 per cent.; while that of the latter 
is as much as 13 per cent—that is to say, 
52 times as much! It is remarkable that 
with the present means at our disposal, it 
is possible, even now, to bring the econ- 
omy of light-production almost to the 
same level as occurs in the conversion of 
one form of energy into another, in the 
steam engine. 


Ceteris paribus, therefore, those sources 
of light must be held to be the most advan- 
tageous which do not depend mainly upon 
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pure temperature radiation, until recently 
the only method at our disposal. From 
this point of view those values in the 
above table, which afford information 
respecting the mechanical equivalent of 
light for the various luminous sources, are 
of special interest. 

The assumption sometimes met with in 
the literature of the subject—that the me- 
chanical equivalent of the light-unit must 
be a constant quantity for all sources of 
light—would, in view of the present inves- 
tigations, appear to be no longer tenable. 
It is also obvious that the value of the 
mechanical equivalent of light must de- 
pend upon the spectral composition of a 
source, and the differences in the effective 
values of various sources, even belonging 
to the same category, can, perhaps, be ex- 
plained in this way. 

But another remarkable fact is brought 
out by the figures in the last column of the 
above table. The sources of light—in 
which finely-divided carbon is rendered 
incandescent, and also the electric glow- 
lamps, have an energy-equivalent for the 
average spherical light-unit which is ap- 
proximately equal to 0.1 watt H. K. These 


are the pure temperature-radiators. In the 
case of the electric arc lamps, on the con- 
trary, we find values which average about 
0.04 watt H. K.; and in the case of the 
mercury vapor lamp, yielding a pure line- 
spectrum, this value even sinks to 0.014 
watt H. K. Those sources of light which 
involve luminescence-effects therefore re- 
quire less than one-half the expenditure of 
energy that is requisite in the case of pure 
temperature-radiators. 

This appears quite reasonable, if the 
mechanics of illumination be regarded on 
the electron theory. We may note, too, the 
bearing on the theory of the Welsbach 
mantle, of the fact that the energy-equiva- 
lent of the incandescent gaslight ranks 
with that of the electric arc lamps. The 
peculiar composition of the Welsbach 
mantle, therefore, seems to admit of elec- 
tron-vibrations being excited by pure heat- 
effect to an extent that is otherwise only 
possible by the aid of electrical stimulus, 
The undeniably strong selective radiation 
of the Welsbach mantle, at any rate, does 
not alone suffice to explain the extremely 
low value of the energy-equivalent of the 
incandescent gaslight. 


Recent Progress in the Voltaic Arc 


By Isipor Laborr. 


We will review the field of electric 
lighting starting in with the ordinary car- 
bon arc, then discuss the various improve- 
ments of this arc by means of adding to 
the carbon various non-carbon ingredients. 
Here we will pay special attention to the 
so-called mineralized arc. We will then 
treat the exidic or electrolytic arc, finally 
the metallic arc. For the purpose of com- 
pleteness, we will touch upon the most 
important features of the progress in the 
non-carbon filaments, as far as it throws 
some light on the evolution of the voltaic 
arc. However, we will leave out of con- 
sideration the latest developments in the 
metallic filament, as they are still fresh 
in the memory. 

The electric arc light was first pro- 
duced by Sir Humphrey Davy, in 1810, 
who employed a galvanic battery of two 
thousand cells to generate the electric cur- 
rent, and used pieces of boxwood char- 
coal, held in metallic clamps, for the ter- 


minals or electrodes of the light. These 
clamps were moved toward or away from 
each other by hand, and such adjustment 
given them as was necessary to insure the 
production of an arc between the pieces 
of carbon held by the clamps. 

In conducting his experiments, the 
pieces of chareoal were arranged in a 
horizontal plane, and the current of air 
flowing between them operated to distort 
the bridge of luminous gas or vapor and 
bend it into the form of an arch, and it 
was due to this fact that the light got 
the name Arc Light. 

Owing to the great cost of the battery, 
and to the insufficient and inefficient light 
produced by reason of the rapid combus- 
tion of the soft charcoal points, and to 
the lack of any mechanism for automatic- 
ally adjusting the electrodes to compen- 
sate for their wearing away in burning, 
the arc light of Davy was not produced 
except on somewhat rare occasions. 
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In 1844 Foucault substituted for the 
common charcoal pencils of Davy, pencils 
or electrodes made from hard gas carbon, 
which, owing to its hardness and density, 
insured the production of a _ persistent 
are light. 

The next step in the art was the devis- 
ing of suitable devices for feeding the 
carbon-electrodes toward each other, to 
compensate for their wearing away in 
Lurning, and to effect this result, different 
constructions and types of arc lamps or 
regulators were invented. The earlier 
forms of arc lamps or regulators were 
ordinarily constructed so as to preserve 
the arc constant at a fixed point, as in the 
focus of a lens or reflector, and in accom- 
plishing this result, the regulating mech- 
anism was constructed so as to feed the 
upper or positive carbon, twice as rapidly 
as the lower or negative carbon, because, 
in burning, the positive carbon burns 
away twice as rapidly as the negative car- 
bon. Among the early forms of are lamps 
was that invented by Foucault in 1844 
and manufactured at about that time by 
Duboscq, the famous instrument maker of 
Paris. This was what is known as a 
clockwork regulator, and was exceedingly 
delicate and complicated in its construc- 
tion and was incapable of automatically 
separating its electrodes and establishing 
an arc between them. However, the arc 
light was rarely: employed at this early 
period, its occasional use being limited to 
theatrical representations and the scien- 
tific lecture room, and then an exception- 
ally bright light was required for a short 
time only. 

Further progress in arc lighting was 
delayed owing to the want of some cheap- 
er source for the supply of electricity on 
a larger scale than the voltaic battery 
was capable of. This much needed im- 
provement was realized by the develop- 
ment of the magneto or the dynamo-elec- 
tric machine, in which a powerful current 
of electricity is produced by revolving 
coils of wire in a field of magnetic force 
furnished by powerful permanent electro- 
magnets. In 1857 or thereabouts, an im- 
pulse was given to arc lighting by the 
construction of the very large Holmes 
and Nollet machines made by the Alli- 
ance Company. Several new forms of arc 
light regulators were devised soon after- 
ward, and of the number, the Serrin lamp 


was one of the most noted for its effi- 
ciency. Although complicated and deli- 
cate in its construction, the Serrin lamp 
was used to a considerable extent in the 
light-houses of France and England. 
About this time the Foucault regulator 
was so modified that it was rendered cap- 
able of automatically separating its car- 
bons and establishing the arc. 

The Gramme dynamo-electric machine 
brought out in 1870 was a most important 
invention in the art of electric lighting, 
because it was specially constructed and 
adapted to produce in an economical man- 
ner, current of sufficient strength for use 
in operating arc electric lamps. 

However, the introduction of are light- 
ing for general purposes of illuminating 
was further delayed for the following rea- 
sons: 

First:—The lamps produced up to this 
time were costly in construction, and 
their mechanism was so delicate and com- 
plicated as to render them unsuitable to 
be placed in charge of ordinary and un- 
skilled workmen. 

Second :—Arc electric lighting by any 
of the arc lamps that had been produced 
up to 1876, was altogether too expensive 
to have admitted of its adoption or of its 
substitution for gas lighting. This pro- 
hibitory expense was due to the fact that 
each lamp required a separate dynamo and 
a separate circuit for its operation. No 
ijamp had been devised of which several 
could be continuously and simultaneously 
operated in a single circuit. Further, the 
cost of attendance for renewing the car- 
bons of the lamps was unduly great, ow- 
ing to the fact that no lamp had been 
devised which was capable of maintaining 
a continuous light longer than for a few 
hours and for a part of a night. 

Mr. Charles F, Brush, of Cleveland, 
Ohio, the inventor of the double-carbon 
lamp, patented an arc lamp, May 17, 1878, 
No. 203,411, which was tested and report- 
ed upon most favorably by a committee of 
the Franklin Institute of Philadelphia, in 
the spring of 1878. This lamp was un- 
doubtedly a great advance over any arc 
lamp that had preceded it, and owing to 
its cheapness and simplicity of construc- 
tion, its reliability and steadiness in oper- 
ation, it was by far the best adapted for 
commercial use of any arc lamp that had 
been produced up to this time. However, 
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this lamp, like all other lamp regulators 
that had been made, was incapable of 
being operated in series, and hence, its 
use was of a limited character. 

In the fall of 1878, Mr. Brush pro- 
duced his well known series arc lamp up- 
on which he obtained letters patent No. 
212,163, dated. Neb, 11,1879: This, lamp 
was so constructed that it would auto- 
matically establish the arc, regulate the 
length of the arc, and feed the carbons 
to compensate for their wearing away in 
burning, and maintain a steady light of 
uniform brilliancy throughout the entire 
time of burning a single pair of carbons. 
In addition to all this, it was also capable 
of being burned in series with a large 
number of other similar lamps on the 
same circuit. In fact, from sixty to one 
hundred such lamps could be and are 
operated in the same circuit, current be- 
ing supplied to all of them from a main 
single dynamo. It was undoubtedly the 
most important and valuable invention 
that has been made in electric arc light- 
ing, and the credit belongs to Mr. Brush. 
(Prof. Morton, pp. 73-75, C. R.) 

In 1810 Sir Humphrey Davy used char- 
coal points of terminals in his experi- 
ments in arc lighting. These points were 
very fragile; were of loose and open 
texture, of comparatively high resistance, 
and could be burned for a short time 
only, probably not exceeding a fraction 
of an hour. In 1844 Foucault made a 
great advance in the art by making the 
points or electrodes from a hard gas car- 
bon by which the arc could be maintained 
continuously for a period of from one to 
two hours. But such electrodes were dif- 
ficult and expensive to make, and were 
soon superseded by electrodes made from 
pulverized carbon, moulded under great 
pressure into sticks or rods which were 
afterward baked in a retort. These elec- 
trodes were made of a length sufficient to 
burn continuously from two to three 
hours, but they were of necessity much 
shorter than the carbons of the present 
time. 

Various attempts were made to utilize 
these short carbons so as to maintain a 
continuous light for a considerable length 
of time. Two Jablochkoff candles, each 
provided with a pair of carbons were so 
arranged that when one candle had been 
consumed, the other was automatically 


lighted and burned. But this arrange- 
ment could not have been satisfactory and 


‘was never put into extensive use. 


Another attempt in the same direction, 
was made by securing two carbons to each 
one of the electrode holders of a single 
carbon lamp (reference is here made to 
the lamp of the Matthias Day patent), 
but lamps thus constructed or modified 
never went into use owing to the fact that 
the arc would necessarily shift backward 
and forward between the two pairs of car- 
bons so rapidly or frequently as to cause 
the frequent extinguishment of the lamp, 
and produce a flickering and unsteady 
light. 

In 1876 or 1877, the Wallace plate lamp 
was produced and a number were put into 
commercial use. Instead of employing 
carbon sticks arranged end to end, and 
which required frequent adjustment in 
order to maintain the arc, the Wallace 
lamps were furnished with two broad car- 
bon plates arranged edge to edge and 
traveled from one end of the plate to the 
other when they would be fed toward 
each other, and the arc would travel back 
again. The light produced, while it could 
be maintained for a great length of time, 
was very unsteady and was so unsatis- 
factory that these lamps, after being in 
use for a comparatively short time, were 
abandoned. 

Many other suggestions having the same 
object in view, 1. e., the prolonging of 
the continuous burning capacity of an arc 
lamp, were made in publication and pat- 
ents from time to time, and of the num- 
ber, one was to make the electrode of a 
combination of different materials and 
metals, another was to make the electrodes 
from a mixture of carbon, metal and other 


material, and another was to provide the 
carbon-rod with a strengthening shield os 


envelop of readily fusible metal, which 
would so add to the strength of the rods 
as to enable them to be made of greater 
length than had been possible with naked 
carbons. But such composite electrodes 
never went into use. The metal would 
have so varied the resistance of the arc 
and its color as to have seriously impaired 
the quality of the light. (Prof. Morton, 
DOs Saar, We DDse. 120-120.) 

The history of the prior art in arc elec- 
tric lighting establishes the fact that as 
early as the year 1870 electric energy of 
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sufficient strength and quantity for arc 
lighting could have been generated by the 
Gramme dynamo-electric machine so eco- 
nomically as to have insured the introduc- 
tion of arc lighting on a commercial ba- 
sis, and that the lack of a suitable con- 
struction of arc lamp at that date pre- 
vented the introduction of arc lighting 
into commercial use. 

Further, that it was not until the year 
1877 (the date of the application on which 
Brush’s letters patent 203,411 were grant- 
ed that an arc lamp embodying the fea- 
tures necessary to equip it for general and 
commercial use was produced, and ‘that 
such a lamp was for the first time intro- 
duced by Chas. F. Brush. This lamp was 
exceedingly simple in its construction, re- 
liable in its operation, not liable to get 
out of order when in use, and was capable 
of automatically establishing its arc, regu- 
lating the length of its arc, feeding its car- 
bons, and was therefore capable of main- 
taining an arc of uniform length and bril- 
liancy and of insuring a steady and re- 
liable light during the entire consumption 
of its carbons. : 

The history of the prior art also estab- 
lished the fact that the first practical form 
of arc lamp regulator adapted to be oper- 
ated in series was produced and put into 
commercial use by Mr. Chas. F. Brush in 
1878, and patented by him in 1879; that 
this improvement has been universally 
conceded to have been the most valuable 
and important invention in arc electric 
lighting that was ever made because it 
enabled a large number of lamps to be 
operated on the same circuit and to be 
supplied with current from one and the 
same dynamo. 


Further, that the continuous , burning): 


capacity of an are lamp was gradually in- 
creased from a period of a few moments 
only, in the early history of the art, to a 
period of from one to two hours in 1844, 
a period of two or three hours at a later 
stage, and finally to a period of from six 
to eight and even ten hours, which last 
advance was made in 1877 (the date of 
the application on which Brush patent No. 
196,425 was granted), and was made by 
Mr. Chas.” FB. Brushj<and that this. am- 
provement was immediately recognized as 
being a great advance in the art and was 
quickly adopted and went into extensive 
use. 
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The Brush arc lamp of patent 203,411, 
when equipped with the Brush carbons of 
patent 196,425 produced the steadiest, 
longest-lifed and most economical arc 
light the world had ever known, and con- 
stituted the first practical and commer- 
cial arc-light system that had ever been 
produced. The lamps would burn con- 
tinuously without a renewal of their car- 
bons from six to eight and even ten hours, 
and were well adapted for all purposes of 
electric illumination; but in the event that 
they were employed for all night lighting 
they necessitated the extinguishment of 
the light at some period of the night; the 
removal of the stubs of the nearly-con- 
sumed carbons and the replacement of a 
fresh pair, and hence an attendant had to 
go about and renew the carbons of the 
lamps when used for all-night lighting. In 
order to reduce the cost of arc lighting to 
the minimum, Mr. Brush set himself to 
work to devise some plan for prolonging 
the continuous burning capacity Sf an arc 
lamp to such an extent and in such a man- 
ner that it would burn all night without 
necessitating the extinguishment of its arc 
or a manual renewal of its carbons, and 
without sacrificing the quality or steadi- 
ness of the light. In short, Mr. Brush 
made the lamp automatically do the work 
that had been previously required of an 
attendant. 

It is worthy of note that the electric arc 
light received its impetus as a practical 
technical proposition from an invention 
that could not be called a strictly carbon 
arc. We mean the so-called Jablochkoff 
Candle in 1872 (German patent 1877). As 
known, the carbon electrodes were used in 
this invention only as heat producers while 
the principal light was supplied by a so- 
called columbine composed of kaolin, por- 
celain clay. The candle consisted of two 
carbon rods placed side by side on a base 
and isolated from each other by the above 
named composition. Later on, the porce- 
lain clay was replaced by a mixture, two 
parts of sulphate lime and one of sulphate 
of paryta. This mixture had the advan- 
tage of not melting in the carbon but vola- 
tilizing and making the are rich with the 
luminescent particles. Consequently, the 
success of the arc light industry was 
chiefly advanced by a system of illumina- 
tion based on luminescence rather than 
incandescence of carbon. In connection 
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with this, we will mention Jamin’s im- 
provement, who caused his carbon to im- 
pinge upon a cylinder of chalk, lime or 
magnesia. This arrangement had the ef- 
fect of very greatly augmenting the 
amount ‘of light and of toning its color 
from violet to yellow, green or white by 
the action of the oxides. Next to the 
Jamin Candle, the Sun lamp invented by 
Clark combines in its construction the in- 
candescence of carbon and the lumines- 
cence of non-carbon substances. The 
lamp was composed of a metal frame, to 
which was attached a block of marble 
magnesia through which carbons were 
transmitted, the form of the opening 
through which they passed being so 
shaped that, as they slided down, they by 
their own weight or that of the weight 
attached above them, were prevented from 
passing through, their points entering the 
cavity in which the light was produced. 
The arc was of exceptionally great length 
varying from .39 to 2.36 of an inch. After 
the success of the Jamin Candle and the 
Sun lamp, the attention of technical men 
was called to the carbon arc which was 
developed gradually to its present stage of 
perfection. At the same time, there were 
constant attempts on the part of many 
inventors to try and improve upon the 
ordinary carbon arc. It is of great his- 
torical as well as technical interest to fol- 
low up the trend of these inventions from 
the earliest date to our present time. Some 
of these attempts at improving the carbon 
arc amount indeed to very little if any- 
thing. Some of the inventions are purely 
imaginary, some of little practical value, 
yet the review will prove instructive. 

A glance at the table given below will 
convince us that: 

I. The highest spherical candle-power is 
obtained by the flaming arc of Bremer. 
(This is due chiefly to the luminescence of 
the metallic salts, with which the Bremer 
carbons are saturated. This arc is called 
a flaming arc in contradistinction to the 
ordinary carbon-arc. The color of the 
arc, the unsteadiness and slagging of the 
carbons make the Bremer lamp obnox- 
iOUs. ) 
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2. The loss of energy in the shape of 
heat is the greatest in the alcohol lamp 
and petroleum. 

3. The loss of energy in the shape of 
heat is the smallest in the Bremer and 
ordinary carbon arc. 

4. The cost per hour is the lowest in 
the petroleum, and next in the Welsbach 
lamp. 

5. The cost per candle-power is in the 
last analysis the lowest in the carbon arc. 

All these data force upon us the con- 
clusion that the carbon arc is so far the 
most economical source of artificial light. 
And yet, even there, in the carbon arc, as 
a source of light is a surprising loss of 
energy in the shape of heat as the follow- 
ing simple calculation will demonstrate. 

In our ordinary source of light 95 per 
cent of the energy spent is consumed in 
the production of radiation, whose wave- 
length is greater than 0.81, 1. e., of radia- 
tion that does not affect our eyes. These 
95 per cent may be considered as totally 
wasted from the point of view of produc- 
tion of light. 

The resin torch used by the savage gave 
an efficiency of about 3 per cent to 4 per 
cent, while the carbon arc furnishes about 
twice as much only. 

A steam engine necessary for the pro- 
duction of electric power, has a maximum 
eficiency of 10 per cent. The efficiency 
of the dynamo electric machine being 90 
per cent, we get only 9 per cent energy. 
Assuming a loss of Io per cent in the 
conductors, etc., there remains to be ex- 
pended in the arc lamp energy equal to 
0.08 per cent of the original energy. How- 
ever, of this energy expended in the lamp 
gO per cent is wasted in the shape of heat 
and only the remaining Io per cent alone 
are consumed in the production of light 
proper. 

The final efficiency of our most efficient 
source of light—of the carbon arc—is 
0.0081 or less than I per cent of the total 
energy expended. 

Obviously there is room for improve- 
ment in the field of artificial light produc- 
tion. 

(To be continued.) 
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THE ILLUMINATING ENGINEER. 





Exit the Illuminating Engineer 

Our esteemed contemporary, the Elec- 
trical Age, has essayed the role of prophet, 
and predicts the early demise of the il- 
luminating engineer as a specialist. By a 
curious coincidence this direful prediction 
reaches us on the very day set for the end 
of the world; in spite of this prediction, 
however, in the words of that cheerful 
philosopher, Artemus Ward, “The world 
continues to resolve around wonst in every 
twenty-four hours on its own axle tree, 
and is withal a very comfortable place to 
jive in.” Taking all the facts into ‘con- 
sideration, we incline to the opinion that 
both prophets have slipped a cog in their 
calculations. As to the creditability of 
the two prophets, there seems little to 
choose between them. 

However, it may be interesting to ex- 
amine the process of reasoning by which 
our contemporary arrives at the conclu- 
sion stated. The matter is very plain. 
“ Architects have always fixed the light in 
the edifices they design, and always will.” 
“Fixed” it they have, indeed—in many 
cases beyond all hope of recovery. But 
that they will always continue to do so is 
by no means so plain as our contemporary 
assumes. In fact, the number of cases 
arising within the past year in which the 
lighting of buildings has not been fixed by 
-the architects, makes a very reasonable 
showing, particularly in view of the fact 
that illuminating engineering as an estab- 
lished science is only some two years old. 
Our contemporary seems to consider that 
illuminating engineering is simply a 
scheme devised by “the interests” con- 
cerned in the production of electric light- 
ing apparatus to further their commercial 
advantages, having its origin in the diver- 
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sity of new electric lamps which have 
recently made their appearance, and will 
exist only until, by the process of the sur- 
vival of the fittest, the most desirable types 
have become established—in short, that 
there is not much to the subject any way. 
“Tn a few months an ordinarily trained 
mind can familiarize itself with the laws 
governing the distribution of light and the 
facts about the quality of commercial il- 
To this we can only reply, 
try it. But the writer has left a loop holé 
for escape by stating in the same article, 
‘“We are quite prepared to admit that it 
would absorb the entire energies of an 
individual mind to post itself on the 
changeful types and the evolution of par- 
ticular forms of electric lighting,” to say 
nothing of gas and acetylene illumination. 


Notwithstanding this, the writer goes on 
to say: 


By years of training the architect becomes 
intuitively familiar with the use of colors in 
decoration and with the esthetic distribution 
of lighting fixtures. It is impossible that an 
engineer will ever get this intuitive knowl- 
edge, and so it is that urging engineers to 
“study” this sort of thing is like carrying 
coals to Newcastle. 


It is certainly most desirable and rea- 
sonable that the elements of illuminating 
engineering form a part of the instruction 
given in the technical schools, and this 
will undoubtedly be done in the near fu- 
ture. Certain phases of the matter will 
also continue to be regulated by architects. 
Furthermore, many architects will doubt- 
less be their own illuminating engineers, 
as they are now their own structural, san- 
itary, and heating and ventilating engi- 
neers. Such a combination of qualities is 
essential to the architect in the small town, 


just as it is necessary for the physician in 
the same town to be a surgeon, dentist, 
oculist, and general practitioner. 
fact, however, that the architect has ac- 
quired the science of illuminating engi- 
neering for his own individual use does 
not in the least detract from the position 
of illuminating engineering as a distinct 
branch of science. 

Continuing, the writer says: 

When it is clearly understood that knowl- 
edge of this sort is a desirable part of the 
equipment of an architect, it is only a ques- 
tion of time until schools of architecture get 
definite courses on the subject and text-books 
contain adequate instruction on the use of il- 
luminants. While we realize that prophecy 
is a dangerous art, we nevertheless predict 
that after a few years the matter of illumina- 
tion will not be a problem for electrical ex- 
perts at all, but a matter for the regulation 
of architects. 


Experience has long been considered 
the best of teachers, and familiarity with 
the subject produces a certain facility 
which becomes an intuition. Without 
such experience and intuition the work of 
the illuminating engineer, or’ any other 
engineer, is sure to contain more or less 
idiosyncracies. In view of the numerous 
blunders, both from the practical and es- 
thetic viewpoints, that have been perpe- 
trated by architects in lighting installa- 
tions, it is somewhat amusing to have the 
virtues of their intuition as to the esthetic 
distribution of lighting fixtures set forth 
as a valuable guide. Just why it should 
be impossible for an illuminating engi- 
neer to obtain “intuitive knowledge” as 
to the placing of lighting fixtures, even 
from the esthetic standpoint, is not made 
sufficiently clear to appeal to our under- 
standing. 

We have no desire to decry the merits 
or works of architects. While the pro- 
portion of incompetents to competents 
among architects is no larger than among 
engineers, or other professional men, 
there is no sufficient proof that as a class 
they are gifted with special inspiration. 
In common with other mortals, they be- 
come proficient in proportion to their abil- 
ity to study and to apply their knowledge. 
As a matter of fact, however, the archi- 
tect and the illuminating engineer are not 
competitors, and should not work at cross 
purposes. Their labors are complement- 
ary, even if their views of each other are 
not always so. 
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Aiter having consigned the illuminating 
prgigeers to fans, and replaced the prchie 
upon kis “pedestal, the writer proceeds 
to ee a brickbat at both by referring to 
the illumination of the Engineering So- 
ciety’s Building in New York, of which he 
says “no more miserable work can be 
cited.” 

Attention has already been called in 
these pages to the lighting installation of 
this building and to the fact that when 
the plans were being drawn, a member of 
one of the leading scientific societies, for 
whose accommodation the building was 
being erected, urged upon those having 
the design and construction of the build- 
in charge the advisability of employing a 
professional illuminating engineer in con- 
nection with the light installation. After 
much correspondence and shuffling of re- 
sponsibility from one official to another, 
the proposition was finally rejected on the 
ground that the architect and electrical 
engineers were fully competent to handle 
the problem. Put this statement and the 
opinion of our contemporary, just quoted, 
together, and draw your own conclusions. 


The New Electric Lamps and 
Illuminating Engineering 


At the last meeting of the New “York 
section of the Illuminating Engineering 
Society, Dr. Sharp gave a very interest- 
ing description of the general principles 
upon which the new high efficiency metal- 
lic filament lamps are constructed, illus- 
trating his remarks with a well-chosen 
collection of specimens. The discussion 
that followed was rather brief, but some 
most excellent points were brought out. 
Perhaps the most noteworthy were those 
made by Mr. Doane, chief engineer for 
the National Electric Lamp Association. 
Mr. Doane emphasized the fact that the 
Illuminating Engineering Society and the 
science which it represents, came into be- 
ing at the psychological moment. Had 
illuminating engineering never been de- 
manded before, the conditions arising 
from the introduction of these new and 
revolutionary factors in electric lighting 
would have made its existence a necessity. 
The metallic filament lamp is an exceed- 
ingly valuable improvement in itself, but 
it must bre handled with a degree of in- 
telligent appreciation of all its qualities 
which amounts to engineering skill. 
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Mr. Doane also corroborated the opin- 
ion which we have repeated exptesséd,; 
that improvements which teal t6°A tdédaad-2 
tion in the cost of producing light invari- 
ably create additional demands for illumi- 
nation which more than offset, in the 
total, the difference in the cost of pro- 
duction. The apprehension felt in some 
quarters, that the introduction of a lamp 
requiring only one-third of the current of 
those now in general use would make 
serious inroads upon the income of light- 
ing companies, does not rest upon any es- 
tablished fact or precedent. On the con- 
trary, every improvement has ultimately 
produced a large increase in the total 
amount of lighting business. The fact 
that there are more candles made and 
sold in this country than ever before was 
happily cited by Mr. Doane, as confirming 
this statement. 

Mr. Doane also took the ground that, 
on account of the almost daylight value of 
the rays from these new lamps, electric 
light would find a much larger use in 
domestic illumination than heretofore, 
since all the effects of decoration, includ- 
ing paintings and other works of art, 
would show their full beauty by night, 
when the home is used by all the members 
of the family. This argument is certainly 
plausible, and undoubtedly will hold true 
to a considerable extent. Habit, however, 
is very hard to change by mere force of 
reasoning or argument; the mellow light 
of the candle, the gas flame and compara- 
tively speaking, even of the old-time elec- 
tric lamp, is something that we have be- 
come accustomed to from immemorial 
usage, and there will be many who will 
be very loath to exchange this time-hon- 
ored illumination for that of the most 
exact scientific similarity to pure sunlight. 
In fact, at a meeting of this same society 
not so long ago, much interest was 
aroused by a discussion of the possible 
means of coloring or softening the light 
of these new light sources. However 
opinions may differ as to the relative ad- 
vantages of illumination of day-light qual- 
ity, and the mellow, gas-light effect, the 
fact must not be lost sight of that the 
metallic filament lamps, by affording a 
more nearly white light than has hereto- 
fore been available, greatly widen the 
field of illuminating engineering, and 
permit of a choice of effects that have 
hitherto been out of the question. 
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NX remark of Dr. Sharp should be par- 
ticularly noted, namely, that whereas in 


«-tertain cases a carbon filament lamp may 


be tolerated without the use of any means 
of diffusion, the use of metallic filament 
lamps in a similar manner is not to be 
considered under any circumstances; they 
must always be used either with frosted 
bulbs, or in connection with diffusing 
globes. : 

Mr. Doane pointed out the interesting 
fact, on the commercial side, that the total 
production of Tungsten lamps in this 
country during the present year will not 
exceed 1,000,000, which will be far less 
than the normal increase in lamp produc- 
tion for the same period of time. There 
need be no fear, therefore, that the “old 
reliable” carbon filament lamp is to be 
immediately supplanted. The mere exi- 
gencies of manufacture are bound to con- 
tinue it as the leading factor in electric 
lighting for a considerable number of 
years to come. 


Gas Lighting in America 


The discussion started by the statement 
in these columns some six months ago, to 
the effect that gas lighting was being 
driven to the wall by the electric light, 
has not entirely subsided. Our views 
upon this subject, as originally stated, 
were more or less misunderstood, which 
led to an attempt to further elucidate the 
matter in a subsequent discussion of the 
subject, but even this explanation does 
not seem to have entirely cleared the air. 
The Journal of Gas Lighting (London) 
construed our explanation in the light 
of an apclogy, or, as it expressed it, 
“amende honorable.” While we should 
certainly be frank in making such an 
“amende” were we convinced that in- 
justice had been done, we see no occasion 
for it in the present instance. Our atti- 
tude has never been one of unfriendliness 
toward ine gas lighting interests; on the 
contrary, our sole purpose in calling at- 
tention to what we still believe to be a 
fact, was to arouse the gas companies to 
action before it was too late. Without 
wishing to assume any undue credit in 
the matter, it is a satisfaction to observe 
that there has been a very considerable 
awakening of interest and increase in ef- 
fort on the part of gas companies along 
the lines indicated in our original discus- 
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sion of the matter since we first brought 
it to public attention. As a single in- 
stance may be mentioned the very pointed 
and well-chosen remarks upon the subject 
contained in Mr. Clark’s address deliv- 
ered at the National Commercial Gas As- 
sociation Convention. 

The unexpectedly rapid introduction of 
the high efficiency electric lamp should be 
a powerful spur to the gas lighting inter- 
est, since ii threatens their chief strong- 
hold—economy. The thorough study and 
application of the principles of illuminat- 
ing engineering on the part of the manu- 
facturers of these improved lamps should 
also furnish an object lesson to the gas 
companies. 

The inverted gas burner, together with 
the material improvements in mantle- 
making, furnish to a certain extent, an 
offset to these improvements in the elec- 
tric light; but unless advantage is taken 
of these improvements in as aggressive 
and scientific a manner as that used by 
the electric lighting interests, they will 
not avail to maintain the position now 
held by gas lighting. The most success- 
ful article is not always the one that has 
the most intrinsic merit, it may be, and 
very often is, the article that has the best 
organized selling force back of it. The 
chief point which we have contended for 
throughout this discussion has been that 
the electric lighting interests are more 
alert, and more alive to the progressive 
spirit of illumination, in pushing their 
wares, than are the gas lighting interests. 

Our London contemporary finds our 
statement that, “to brand an article as 
cheap is to ‘queer’ it in the eyes of the 
American public,’ a psychological para- 
dox too deep for it to solve, in view of 
the fact that America is confessedly a 
commercial nation. We can see how the 
statement would be difficult for one not 
born and bred an American to fully un- 
derstand, but the fact remains neverthe- 
less. The American is notoriously ex- 
travagant and improvident. When he ac- 
quires wealth, it is by making an enor- 
mous income rather than by trimming& on 
his outgo. The average American is a 
despiser of small economies. These are 
not racial characteristics, but are inci- 
dental to the development of all new 
countries which are rich in natural re- 
sources. While the American may drive 
a close bargain, and look after small items 
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of cost which may reach a respectable ag- 
gregate, he is particularly averse to being 
publicly considered either penurious or 
small in his dealings. He will pay twice 
the price for an electric light that he 
would for equally good illumination from 
gas, for the same reason that he will pay 
double price, so far as the actual accom- 
modations are concerned, for the sake of 
having his name upon the register of a 
hotel known to be “ first-class”’; or what 
may be easier for our English friends to 
comprehend, the American will use elec- 
tric light tor the same reason that he will 
travel first-class on English or European 
railways. 


Central Station Policy Toward High- 
Efficiency Lamps 


Our discussion of the commercial sig- 
nificance of the Tungsten lamp in the last 
issue has brought forth a very interesting 
communication from the manager of a 
Southern Central Station, which will be 
found in the Correspondence Department. 
The tenor of this communication is cer- 
tainly most gratifying to those commer- 
cially interested in the general advance of 
illuminating engineering, as well as to the 
general public, who are the users of light. 

A similar view of the situation was 
taken by Mr. Arthur Williams, of the New 
York Edison Company, at the recent meet- 
ing of the Illuminating Engineering So- 
ciety. 

There are two general policies for the 
conduct of any business enterprise, which 
may be termed the near-sighted and the 
far-sighted policies; the former considers 
only the immediate gains; the latter con- 
siders not only present gain, but future 
prosperity and expansion. ‘The former is 
naturally opposed to all innovations, 
whether in the line of scientific improve- 
ments or business policy, which will in any 
way tend to curtail the daily income, while 
the latter looks into the future and con- 
siders the results to be obtained a year, or 
several years, hence. The advantages of 
the far-sighted policy, especially with 
corporations operating public franchises, 
are toO apparent to require argument. 
Thoughtless political agitation and unjust 
legislation may be more often traced to 
the near-sighted policy on the part of pub- 
lic service corporations than to any other 
single cause. 
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So far as we have been able to ascer- 
tain, however, the central stations have 
taken the far-sighted policy in regard to 
the new high efficiency electric lamps in 
such a large majority of cases, that the 
exceptions are scarcely worth mentioning. 
In fact, the demand for these new light- 
units is so far in excess of the supply that 
there is no likelihood of the manufacturers 
being able to catch up for years to come, 
although they are pushing ahead with all 
possible speed. 

If there is one axiom which the lighting 
interests of all kinds should keep in mind, 
it is that “light begets light.” The light- 
ing field has as yet only been touched 
around its borders, and is so broad and so 
long that all forms of illumination may 
expand without hardly more than touch- 
ing elbows. 


Commercial Rating of Gas 


Our London correspondent expresses 
the opinion, based upon his observations 
in a field with which he has long been 
familiar, that the commercial rating of 
gas by its calorific, rather than its illumi- 
nating value, is likely to come into general 
use in England in the near future. 

Such a practice is certainly not only 
justified, but actually demanded by the 
present conditions of the gas industry. 
Not only in the use of gas for general 
heating purposes, which has reached an 
enormous aggregate, and which is con- 
tinually on the increase, but in its original 
use as a luminant, is its calorific value the 
item of prime importance. The introduc- 
tion of the Welsbach mantle burner saved 
the day for gas as a luminant when 
threatened by the advent of the incandes- 
cent electric lamp, and its future position 
in the lighting field will depend upon its 
use in connection with the incandescent 
mantle. It is true that there are still many 
millions of gas flames in use; but they are 
not necessities, they are only relics, and 
might readily be supplanted to advantage 
by the far more economical and satisfac- 
tory incandescent burner. 

For some reason governmental regula- 
tion has struck the gas industry with 
greater force than it has the electric light 
industry, with the result that the price of 
gas has either been arbitrarily reduced or 
voluntarily lowered as a matter of busi- 
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ness discretion ; and the end of this process 
is not yet in sight. Decisions already 
handed down by the highest courts should 
convince the public that the gas industry 
is not to become a field for general 
plunder, and that the gas companies are to 
have a fair and reasonable chance to pay 
dividends. It is, therefore, to the consum- 
ers’ interest to further any improvement 
which will reduce the cost of producing 
gas without reducing the properties which 
make it valuable for their use. To in- 
crease the cost of producing gas in order 
to increase its illuminating value is a 
wholly useless operation, and one which 
ultimately is charged up to the consumer. 

Gas has been enabled to hold its own 
against the electric light for the reason 
that it is a cheaper luminant. This ad- 
vantage is being threatened by the intro- 
duction of electric lamps, both of the in- 
candescent and are form, which are prac- 
tically three times as efficient as the older 
forms. In order that gas-light may suc- 
cessfully compete, therefore, it is essential 
that every possible means of cheapening 
the production of gas be taken advantage 
of. The public is directly interested in 
having competition maintained between 
the two great sources of light, and it is 
therefore decidedly to its advantage that 
the gas companies be not hampered with 
out-of-date requirements as to the quality 
of their product and methods of its com- 
mercial rating. 

The subject of calorimetry may seem to 
have little connection with illuminating 
engineering; but if the measurement of 
the calorific power of gas is to be substi- 
tuted for the measurement of its illuminat- 
ing value, it will not be entirely without 
the field of the illuminating engineer. We 
are, therefore, giving in another section of 
this issue a brief description of a newly 
designed apparatus for the commercial 
testing of gas on this basis. | 


A Correction. 


In the March issue, the article describ- 
ingethe illumination of the “ Terminal 
Building,” was credited to Henry Gold- 
mark; Mr. Chas. Goldmark was the au- 
thor. 

“From H. M. Hirschberg, of the Ex- 
candescent Lamp Company,” should have 
read, From A. S. Terry, of the Sunbeam 
Incandescent Lamp Company. 
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From Our London Correspondent 


It is certain that at no very distant date 
the testing of gas for calorific power will 
become universal in Great Britain. The 
JLondon, Metropolitan, Gas Referees, in 
their “ Notifications” include instructions 
to be observed, and particulars of appara- 
tus to be used for estimating the caloritic 
value of gas. The calorimeter authorized 
is'the one devised. by Prof. C. V. Boys, 
F.R.S., which is known as the Boys Cal- 
orimeter. 

There are two other instruments in use 
in Gas Undertakings, outside the Control 
of the Gas Referees, viz., the Simmance- 
Abady Patent Calorimeter and the Junker 
Calorimeter; both are fairly well known 
by gas engineers, and have been frequent- 
ly described in the several journals de- 
voted to gas manufacture and illumina- 
tion. The illustration gives a general 
view of this new Recording Gas Cal- 
orimeter, and the diagram will, we trust, 
make the working parts and use of the ap- 
paratus quite clear. 

The production of gas for power, light- 
ing, and heating purposes has increased to 
enormous proportions. Producer gas is 
very extensively manufactured, and the 
Operation of a gas producer of any type 
successfully will depend largely upon the 
quality of gas turned out, and particularly 
is it desirable to have a ready means of 
ascertaining the heat, or calorific value, of 
the product. There is the same need for 
knowing the calorific value of gas when 
used in gas engines for power purposes; 
but perhaps the paramount necessity for 
ascertaining calorific value is in connec- 
tion with gas supplied for lighting pur- 
poses, especially now that the bunsen 
burner in association with the incandes- 
cent mantle is so generally the means of 
obtaining illumination. It is generally ac- 
cepted that, in the near future, calorific 





value must take the place of the candle 
unit as a standard test. 

There is therefore a real need for some 
reliable instrument that indicates clearly 
and accurately the calorific value of gas, 
Such an instrument should not only indi- 
cate the value, but automatically record 
the readings. When this instrument is 
commercially upon the market it will be 
extensively taken up by manufacturers of 
gas, whether for lighting, heating, or 
power purposes. 

i imavy be swell tomnote “here -that the 
colorimeters that are now in general use 
for determining the thermal value of gas 
are controlled on the absorption principle; 
the heat developed by the burning of gas 
is absorbed by water contained generally 
in a metal jacket which surrounds the 
flame. If the quantity of gas burnt, and 
the quantity and temperature of the water 
used are both known, the calorific can be 
obtained by calculation. It is open to ques- 
tion whether instruments working on this 
principle give a thermal value of the fuel 
tested that is comparable with the actual 
results obtained in practice; in the case of 
some gases, it is well known that the re- 
sults are considerably too high. 

We are intending to describe a new in- 
strument, the Beasley Recording Calorim- 
eter, for which no water supply is needed. 
It is also claimed that there is nothing of 
a complicated nature in its mechanism, 
and no delicate parts liable to give trouble 
when the control of the instrument is left 
in the hands of unskilled workmen. The 
action of the calorimeter is entirely auto- 
matic; it is self-contained, and, what is 
perhaps the best feature, gives clear, per- 
manent records of the calorific values of 
the gas tested. In designing the instru- 
ment the main idea has been that the indi- 
cations should represent, not the total 
number of thermal units actually gen- 
erated by the burning in air of a unit 
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weight or volume of gas, but the number 
of heat units available for practical pur- 
poses. 

When a gas containing free or com- 
bined hydrogen burns, water is formed. 
If this water is to escape from a gas en- 
gine or any apparatus in the form of va- 
por, then a considerable percentage of the 
total heat of combustion of the gas is lost 
in vaporizing. It will therefore be ap- 
parent that of two gases having the same 
total heats of combustion, the richest gas, 
from a practical standpoint, is the gas of 
least hydrogen. The total heat generated 
by the combustion of unit volume at 760 
nim. pressure, o degrees Cent., or by unit 
weight of a gas, is generally known as the 
high value calorific power of the gas; it 
is a value which for simple gases is given 
in all standard books on thermal chemis- 
try. This high value for calorific power, 
less the heat for vaporizing any water 
combustion, is defined as the low value 
calorific power, and is, of the two, by far 
the most important value. 

In water-cooled calorimeters such as are 
scheduled by the London Gas Referees, 
the products of combustion are lowered to 
the temperature of the air by a stream of 
water, the rise in the temperature of the 
water being accepted as a measure of the 
calorific power of the gas. By reason of 
the water vapor formed by the combustion 
of the gas condensing inside the instru- 
ment and liberating its latent heat, the 
calorimeter indicates and records the ab- 
solute and high calorific power of gases, 
and theretore for this reason, if for no 
other, is not so serviceable as an instru- 
ment designed to record the practical low 
calorific value, and which may be read to 
a thermal scale, comparable with the re- 
sults met with or expected in actual 
practice. 

In the Recording Calorimeter under re- 
view the gas is burned in a good supply 
of air in a radiating chimney. As the prod- 
ucts of combustion leave the instrument at 
a temperature of about 70 degrees Cent., 
no water is condensed, and by virtue of 
this the calorimeter gives the low value 
calorific powers and not the high values. 
The average temperature attained by a 
chimney of a relatively large heat ca- 
pacity is directly in proportion to the heat 
generated by the burning of the gas, pro- 
vided the range is confined to low tem- 
perature. 
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The principle involved is the burning of 
a constant stream’of gas in a radiating 
chimney, and the automatic recording of 
the temperature difference between the 
chimney and the air. For this purpose a 
differential thermometer is used which 
takes advantage of the proportional ex- 
pansion of oil with rise of temperature. 
Thus, if one limb of a U tube filled with 
oil heated to a temperature above that in 
the other limb, the oil in the hot limb rises 
to a level above that in the other limb by 
an amount proportional to the difference 
in temperature, the actual level in the cold 
limb remaining constant. The volumes 
alter with the temperature, but the re- 
spective weights of the two columns re- 
main the same. For this reason in a plain 
U tube there is no circulation of oil from 
one limb to the other; when however the 
hot limb of a U tube, filled to the brim 
with oil, is made to terminate in a tank, 
so that before the level of the oil in the 
heated tank can rise in proportion to its 
change in density it must overflow into the 
tank, and thus draw oil from the cold 
limb; by having proportional tanks to each 
limb it is easily possible to obtain a re- 
spective rise and fall of the oil level in 
the tanks in direct relation to the differ- 
ence of temperature between the hot and 
cold columns of oil. By means of floats 
and a simple integrating gear, this differ- 
ence may be readily recorded on a moving 
band of paper. 

Fig. I gives the general appearance of 
the calorimeter, and Fig. 2 shows a sec- 
tional diagram, of which the following is 
a detailed description. A U-shaped vessel, 
one limb of which is formed by the annu- 
lar space AA between the concentric 
walls of a vertical chimney, C, is provided 
at the top of each small limb with a small 
tank, 6, and contains enough oil to fill the 
tube. AA Alisehich is inytheegorn. @raa 
jacket surrounding the chimney C) and 
the cold limb E and also to partly fill the 
two tanks BB. 

The gas to be examined is burned in an 
atmospheric burner, W, at the bottom of 
the chimney, and the oil in the heated 
limb AA rises to a level above that of 
the other limb, EF, corresponding to the in- 
creased temperature. 

The difference of level is therefore a 
measure of the calorific value of the gas, 
and is recorded automatically by means of 
two floats FF situated in the tanks BB 
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BEASLEY CALORIMETER—SECTIONAL VIEW. 


and connected by threads to two pulley 
wheels arranged upon a horizontal spin- 
dle, H; this spindle rotates as the floats 
rise and fall, respectively, and operates a 
lever, M, carrying a masher, the latter 
tracing a diagram upon the moving band 
of paper by the clockwork T, and ruled 
with a scale which indicates the low cal- 
orific values. 

The paper gear is shown built upon 
the bracket K. The supply for one week’s 
run is wound on a wooden spool and is 
transferred for use to the roller P. By 
means of the clockwork TJ the paper is 
drawn over rollers passing the back of the 
scale S in contact with the marking pen 
M to the long paper guide, G which is 
sufficiently long to allow the exhibiting of 
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BEASLEY CALORIMETER—PERSPECTIVE VIEW. 


a record of twenty-four hours’ duration. 

The pressure regulator shown at the 
top of the diagram is of the ordinary type, 
but the dimensions and weights of the dif- 
ferent parts have been very carefully con- 
sidered and specially worked out to meet 
the requirements. 

The Beasley Calorimeter has been tested 
and found to be very insensitive, to nor- 
mal changes, (a), in the temperature and 
humidity of the atmosphere; (b), the con- 
ditions of the radiators; (c), to the state 
of the inside of the chimney. In the tests 
referred to, the steady records of the cal- 
orific value of an homogeneous gas were 
not affected by as much as I per cent. by 
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the setting of large quantities of dust on 
the radiators, and in a second case by the 
abnormal coating of the inside of the 
chimney with soot from the burning of 
machine oil. 

The gases used for standardizing the 
instrument are hydrogen and carbonic 
oxide, the latter gas being very convenient 
as it can be prepared in a very pure state 
by the decomposition of Formic acid with 
Sulphuric acid. The gas is generated (in 
large flasks), washed with water and Caus- 
tic soda, and then stored in a large gas- 
holder. It is tested in the Hempel ap- 
paratus foi CO, (which should not be 
present), and also for Oxygen. The cali- 
bration of the colorimeter is also checked 
by the use of pure Hydrogen. 

We might add that the Beasley Record- 
ing Calorimeter is furnished in polished 
slate and mahogany and stands about 
seven feet high; occupying a floor space 
of about three square feet; the whole ap- 
paratus weighs about 200 pounds. 

CHARLES W. HASTINGS. 


From Our Readers 


The following letter in regard to the 
general progress in lighting during the 
past year was received too late for publi- 
cation in our last issue: 


ILLUMINATING ENGINEERING Pus. Co., 

New York City. 

GENTLEMEN: 

In reply to your letter of the 27th ult., 
relative to information as to the year’s 
progress in the field of illumination, would 
say that I will give you what information 
I am able to, which, however, will be but 
little, as I have been so busy recently that 
I have not had time to collect much data 
along these lines. 

As to the progress during the past year 
that this company has made in the way of 
new business, would say that on January 
31, 1907, we had a total connected light- 
ing load of the equivalent of 214,563 
16 c.p. lamps, and the equivalent of 167,- 
789 16 ¢.p. lamps in power service, mak- 
ing a total connected load of the equivalent 
of 382,352 16 c._p. lamps. On January 31, 
1908, the total connected lighting load was 
equal to an equivalent of 335,263 16 c.p. 
lamps, and the total connected power load 
equaled the equivalent of 221,284 16 cp. 
lamps, making a total of 556,547. On 
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May 1, 1907, we had no. special street 
lighting, that is to say, no lamps on posts 
or brackets used solely for street lighting 


-purposes, and at about that time began in- 


troducing ornamental iron posts, equipped 
with two four-glower Nernst lamps. 
These posts were placed along the curb at 
intervals depending upon the number of 
customers to the block or upon how many 
each customer agreed to pay for. We 
also have a standard ornamental iron 
bracket which is fastened ‘to the face of 
the building, supporting the lamp about 
eleven feet above the sidewalk, and on 
which is hung a six-glower Nernst lamp. 
From May I to January 31, 1908, we had 
installed 105 three-glower Nernst lamps 
on these posts, seventy-two four-glower 
Nernst lamps and twenty-seven six-glower 
lamps on brackets. On January 31, 1907, 
we had 111 No. 5 Gem units installed in 
the city. At about that time we began 
pushing the Gem unit, and upon January 
31, 1908, we had 1498 No. 5 Gem units, 
342 No. 4 and 2413 No. 3s. 

There are no Tantalum or Tungsten 
lamps in use in this city, as yet, the rea- 
son for not using the Tantalum being that 
we have a complete alternating current 
system. The only thing we have done 
with the Tungsten lamp was to make a 
life test on some of their low voltage 
lamps. This test was made on four 50- 
watt and four 25-watt, 27 volt, double 
filament G. E. Tungsten lamps. “These 
lamps were fitted into a Dale cluster, 
which supported the lamps at an angle of 
sixty-seven degrees from the vertical, and 
were operated four in series, on a 115 V. 
alternating current 60 cycle circuit. The 
50-watt lamps have burned 230 hours, in 
this position, and are still burning. One 
of the 25-watt lamps burned out in twenty- 
seven hours, another in forty hours, an- 
other in sixty-nine hours, and the other 
in 243 hours, making an average of 94.8 
hours. Our reason for testing the lamps 
for life when placed at an angle was be- 
cause of the fact that if small units are 
to be used in clusters it would seem neces- 
sary to us that they be placed at an angle 
in order to give the proper distribution, 
as if the lamps were hung vertically in a 
cluster with reflectors over them, the re- 
sulting curve of distribution would be of 
a very concentrated type, or if a single re- 
flector were used, over the lamps, some of 
the rays of light from the various lamps 
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would have to pass through some of the 
other lamps before they would reach the 
area to be illuminated. It is not my per- 
sonal opinion, however, that the low volt- 
age lamp will be a success when used in 
this manner, as I think that the only lamp 
that can be made a success is the mul- 
tiple lamp, capable of operating under 
Tag Wis 

Mbout thes first or the year 1907 this 
company opened up a department which 
was primarily known as the “ Illuminating 
Engineering Department.” This depart- 
ment rendered such services as it could to 
any of our customers desiring information 
regarding the best means of illuminating 
their premises, the principal work, how- 
ever, being that of calling upon the vari- 
ous architects in the city and assisting 
them in laying out efficient installations, 
in order that the company could give sat- 
isfactory service when the lamps were 
once installed. We found that a number 
of the architects of the city had given but 
little attention to the matter of lighting of 
buildings, the greatest lack of attenion be- 
ing demonstrated in office and store build- 
ings, where in many cases insufficient cur- 
rent capacity was allowed to produce the 
required amount of illumination, and in 
other cases excessive installations had 
been installed, causing the customers’ 
bills to amount to a great deal more than 
necessary, because of the unnecessarily 
large amount of current used. When the 
architects found that the company’s mo- 
tive was purely that of wishing to secure 
the most efficient installations, for their 
future customers, the majority of the ar- 
chitects co-operated very heartily with the 
movement, and very frequently called 
upon this department for information. 
Complaints of excessive charges for light- 


ing service are also handled by this de- 
partment, as it has been found that the big 
majority of complaints of excessive 
charges for lighting service are due to 
inefficient or improperly planned instal- 
lations and therefore men posted in the 
matters of illuminating engineering are 
better ntted to handle these complaints 
than men who are simply versed in meter 
and interior wiring practice. 

This department has been increased to 
the capacity of three men, and up to the 
time of the financial stringency, it was 
found mecéssary.to have a clerk and 
stenographer for this one department 
alone, to handle the office work for the 
department. The department has un- 
doubtedly been of value to the company 
in many instances, where large buildings 
would have been wired with only a ca- 
pacity of one-third of what would have 
been required, had not this department 
gone over the plans before the contract 
for the wiring was let, and shown the 
architects how insufficient the wiring was. 
This of course means that it makes it pos- 
sible for the central station to supply the 
future tenants of this building with about 
three times the amount of current it would 
have been possible to have supplied to 
them, and furthermore it means that they 
can now furnish satisfactory service, 
whereas, had the buildings been wired ac- 
cording to the original plans, it would have 
been impossible for the company to have 
given as satisfactory service. 


Trusting that the above information 
may be of value, I am, 
Yours very truly, 
W. M. HAMILTON, 
Installation Engineer. 


Portland Railway Light and Power Com- 
pany, Portland, Oregon. 
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HERBERT TRENCH, 


The English poet whose ‘‘Apollo and the Seaman” 
was given musical illustration in London, inaugurat- 
ing what is called a ‘‘new art.” 


**Tlluminated Music ’”’ 


Program music has often been a stumbling 
block to the uninitiated auditor, because he 
does not know what the composer is driving 
at. Sometimes the composer’s intention is 
printed on the program; but when Strauss’s 
“Don Quixote,” for example, is being play- 
ed, the listener in a semi-lighted hall cannot 
always follow the course of printed events 
so as to know whether the music describes 
the attack on the windmill or the sheep 
running over a hill. London has lately tried 
an experiment with the problem here indi- 
cated. What was called an “illuminated 
symphony” was performed in Queen’s Hall. 
The music written by Mr. Joseph Holbrooke 
was played by a large orchestra, partly con- 
cealed by a screen upon which were thrown 


the words of a poem, called “Apollo and the 
Seaman,” by Herbert Trench, the English 
poet. It is thought by the critic of the Lon- 
don Times that the experiment may have 
“important artistic results,” though the con- 
sensus of critical opinion seems to be that 
the first attempts did not result in success. 
According to the program the intention was 
“to develop program music by placing the 
interpretation and intention of the music be- 
yond question or cavil, and thus avoid some- 
thing of the uncertainty necessarily attach- 
ing to analytical programs.’” The new art 
is described further as “a reversion to the 
earliest Greek theory on the respective tunc- 
tions of the two arts’—music and poetry, 
for the means thus offered enable “the eye 
and the intelligence to cooperate with the 
ear.’ Concerning this effort the critic of 
the Times (London) writes: 

“All questions of the junction of two or 
more arts must be solved in the long run by 
the success or failure of many actual experi- 
ments; none can be judged on abstract 
grounds, for the principle might be wrong, 
though the first experiment might succeed, 
and the principle might be right, though the 
first experiment should fail. In such alli- 
ances as that which has long been accepted 
in the case of opera, or that fusion of all the 
arts which was attempted in the latest 
works of Wagner, the great danger is that 
the musical part of the business will take a 
subordinate place, unless it is of extraordi- 
nary strength and interest. In England, at 
the present day, we are so accustomed to the 
sound of music, of one sort or another, go- 
ing on while we try to write letters, to dine, 
to talk, or to see a play, that it is difficult to 
get free from the mental habit of ignoring 
it altogether.” 

Mr. Arthur Symons, critic for The Satur- 
day Review (London), sees no good in the 
experiment. Indeed, he asserts that his “dis- 
gust and anger at this inartistic affectation 
of ‘new art’ is caused in part by my respect 
for both the perpetrators of it.’ He adds: 

“A better demonstration of the folly of so- 
called program music was never seen then in 
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this degradation of two arts, in the attempt 
to combine both in one substance. No such 
combination was made, and the fetters in 
which Mr. Holbrooke had willingly placed 
himself were heard jingling through the en- 
tire performance.” 

One of the defects of this particular enter- 
prise is that the poet and the composer did 
not pull together well in the same harness. 
Mr. E. A. Baughan writes in Ihe Daily 
News (London): 

“No doubt the music as a whole illustrates 





“A NEW FORM OF ART.” 


The opening scene of the “illuminated symphony.” 
Folowing this the words of Mr. Trench’s poem 
were flashed upon the screen behind which an orches- 
tra played Mr. Holbrooke’s music. 


the poem as a whole. The symphony is Mr. 
Holbrooke’s musical expression of Mr. 
Trench’s new immortality—not the fantom 
of past ideals, but the modern idea that the 
human race itself makes its own immortality, 
from father to son. But the very merits of 
Mr. Holbrooke’s score—its sense of form, 
of cumulative climax, and of well-balanced 
musical emotion—result in the poem and the 
music being in opposition at many points. 
Mr. Trench’s stanzas flashed out peace, but 
Mr. Holbrooke’s music breathed defiance and 
war; or, at other times, the lines on the 
screen called for a terrific climax, but the 
music was busy with more mysterious 
thoughts. JI cannot help feeling that the 
composer did not worry himself with de- 
tached illustrations of the poem, and not 
having done so, all the program we desired 
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to know could well have been expressed 
within the confines of a single sonnet, or 
even be embraced by a short title. Ina 
certain sense, then, the composer has sup- 
plied a criticism of the poet’s idea of an il- 
luminated symphony.”—The Literary Digest. 


A Novel Complaint—Too Much 
Light 


Generally the demand is for more and 
more light, and the complaint is (or was) 
that there is not enough of it. If we were 
to transport ourselves back but a few years 
before the advent of the cheap incandescent 
gas-burner—or, it would seem, if we were 
merely to enter to-day into an electrically- 
lighted home at West Ham—we should be 
astonished at the paucity of light. In Ven- 
ice, while they are building new gas-works 
there, they are also changing the old flat- 
flame burners for the modern incandescent 
gas-mantles. We learn from our Italian 
contemporary /] Gag that this change has 
given rise to an outburst of complaint on 
the part of some; the reason being that there 
is now too much light! A circular of pro- 
test has been issued. which “says: “The 
proper feeling of discontent among the in- 
habitants at the present poorness of the gas 
lighting has led the Municipality of Venice 
to adopt the incandescent mantle along tne 
Grand Canal, smaller canals, and streets. We 
ask intelligent citzens to sign this protest 
against such a scandal. The misleading and 
dazzling light of the Auer burners will de- 
stroy the moonlight and all the fascination 
of the Venetian night celebrated through- 
out the world for its enchanting beauty.” 
So it comes to be a case of Mantle v. Moon! 
The incandescent gas-burners give too bril- 
liant a light for the soft and silvery moon- 
beams to have full play over the waters of 
Venetian canals. Poor moon, can she real- 
ly be put out by the gas-mantle? We very 
much doubt it; and from our own recollec- 
tions of Venetia’s waterways, a little more 
light would have enabled us to see beauties 
that were hidden in the shade. We are all 
for the “harmonic lighting effects” and 
“sacred beauty” of Venice; but we really 
cannot believe that either will be ruined, or 
even interfered with, by the economical and 
effective distribution of light from modern 
gas-burners. There will always be some 
“artists” and “aristocratic dames,” such as 
those who have put their signatures to this 
quaint protest, who wish to preserve the 
world for their own one-eyed visions.— 
Journal of Gas Lighting, London. 
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Prosperity of Hluminating Engineering in Montana 


By GEorGE WILFRED PEARCE. 


As the result from a number of days 
spent in interviewing the illuminating en- 
gineers in the direction of the electric 
light and power and gas plants that serve 
the Butte District in Montana, it may be 
declared that the industry is highly pros- 
perous and is increasing by leaps and 
bounds. Butte and several adjacent towns 
are beautifully lighted. The principal 
streets devoted to retail shops are as hand- 
somely lighted as the best parts of this 
city. Domestic, church and school light- 
ing is well done, under the direction 
of competent illuminating engineers. 
Throughout the zones served by these 
lighting companies charges for electric 
and gas and steam heat services are very 
low indeed. The several stations carry 
good stocks of fixtures and supplies, and 
are handsomely fitted up. The best trade 
periodicals are on file and are read through 
from cover to cover, letter press and ad- 
vertisements. One of the principal buyers 
said that during last year he bought $25,- 
000 worth of goods from one advertiser in 
Tue ILLUMINATING ENGINEER, Of whom 
he heard for the first time through this 
periodical. Throughout the West the 
boards of direction of illuminating engi- 
neering plants are requiring their men to 
read the trade periodicals as part of their 
duty toward employers, and to cause a 
clipping book to be maintained at each 
office in which are pasted matters of in- 
terest clipped from the local press. 

The present population of Butte is al- 
most 60,000. Local “boomers” assert 
that the city has 65,000—which to say the 
least is “drawing it mild,” for claims set 
up by real estate “boomers.” But Butte 
and vicinity are bottomed upon great in- 
dustries which are bound to grow rapidly, 
and which yield large returns to energetic 
workers, so that the time is not far away 
when Butte and its suburbs will have 150,- 
ooo inhabitants. Butte’s gas plant made 
45,000,000 cubic feet last year. On April 
1 the city had in service 90,000 16 c.p. 
incandescent lamps and 1057 arc lamps. 
Within the same zone and on the same 
date Phoenix had 3,896 16 c.p.’s and 164 


arc lamps; Bozeman, 10,294 16 c.p.’s and 
124 arcs; Great Falls, 28,415 c.p.’s and 214 
arcs; Livingston, 8716 c.p.’s and 88 arcs. 

Besides these services, the same cor- 
poration sells a great deal of light and 
power to mining enterprises remote from 
the towns. At one isolated place, where 
dredging for gold is carried on by a cor- 
poration composed of professors, tutors 
and others, at Harvard University, and 
their friends, the big dredges and the 
offices and miners’ homes are brilliantly 
illuminated by electricity from the Butte 
Electric & Gas Company. This mine 
yielded $100,000,000 in placer gold some 
years ago, and was then termed “ played 
out.” Some time afterward, Professor 
Shaler of Harvard University visited the 
place and declared that by going deeper 
much gold would be found. His judgment 
has fructified in large returns to the pres- 
ent operators. 

In and about the Butte District, it is 
noticeable that the illuminating engineers 
are at the fore in all that makes for the 
promotion of the best interests of the 
communities. Several officers of the Butte 
Electric & Power Company are experts in 
irrigation, agriculture, horticulture, and 
mining. They write and talk about min- 
ing, cattle raising, farming, and merchan- 
dising as well as they use their tongues 
and pens on subjects germane to engi- 
neering. What the drug stores and the 
grocery shops are in the older Eastern 
towns as centers of information for every- 
body, the light, heat, and power plants of 
the West are in that section. The Butte 
Electric & Power Company has devel- 
oped 20,000 h.p. by hydro-electric engi- 
neering; is developing 20,000 h.p., and has 
plans for the future construction of 25,000 
h.p. The region from which the water 
flows that actuates the machinery is in 
and about the National Yellowstone Park, 
135 miles from Butte. The main sources 
of the supply are the great geysers of the 
Park, which pour down from heights of 
10,000 to.12,000 feet to heights of 6000 to 
4000 feet above the level of the sea. The 
rivers that flow from and above the Park 
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pass through high canyons, in some of 
which snow remains until summer is well 
advanced, thus making the flow of the 
waters almost constant. 

A mighty engineering work planned by 
the Downers: of sthey Butte: “Hlectnica« 
Power Company is the Hebgen reservoir, 
named in honor of a gentleman connected 
with engineering enterprises in this city 
who for upward of twenty years has been 
deservedly held in high esteem by the 
fraternity of engineers. The Hebgen res- 
ervoir will cover 13,000 acres—sixteen 
times the area of Central Park—and will 
provide storage for 13,000,000,000 cubic 
feet of water. The watershed is 1000 
square miles, of which a part was gone 
over by the Lewis and Clark expedition 
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sent out by President Jefferson, and was 
often fought over by some of our great 
Indian fighters. The largest existing res- 
ervoir has the area of nine square miles 
and the storage capacity of 1,000,000,000 
cubic feet. If the natural flow were cut 
off this reservoir could supply the actua- 
tion for 15,000 h.p. during thirty days. 
The generating machinery throughout the 
service zone is General Electric Company 
manufacture. The pipe lines are of Ore- 
gon fir, and average ten feet in diameter. 
The transmission lines are patrolled day 
and night by mounted men. 

As examples of the genius and ability 
of illuminating engineering, the world 
does not contain anything finer than these 
plants within the zone of Butte, Montana. 


The Solicitor’s Opportunities 


BY Le ELLioTs: 


A Paper Read Before the Employees’ Association of the Westchester 
Lighting Company 


The measure of success which an indi- 
vidual can achieve depends upon two things: 
First, his own ability and energy; and second, 
the opportunities which his chosen calling 
affords for the exercise of these qualities. 
Success consists in accomplishing to the high- 
est degree the thing which you set out to do. 
The person who is satisfied with a result that 
nwill.. do, tors, ,- good. enoligine .never. 
achieves complete success; for complete suc- 
cess implies not only in doing a thing, but 
in doing it in the most complete and perfect 
manner possible under the given conditions 
and limitations. If the task happens to be 
driving shoe pegs, they must be driven clear 
in and smoothed off; it will not do to drive 
them half way in and then break them off; 
or leave them sticking part way out. The 
accomplished task must be so complete that 
there is absolutely nothing more to be done. 

But even assuming that every proposition 
is thus carried to its complete fulfilment, the 
grand total of success will depend upon the 
number and importance of tasks accomplish- 
ed; in other words, upon the opportunities 
which the given calling affords. 

I wish to call your particular attention to 
the opportunities which the selling of illu- 
mination affords for the achievement of a 
success that is really worth while. 

In the first place, you are dealing with a 
commodity than which there is none of 
greater use, or of a more refined and elevat- 


ing character,—Light. This is shown from 
the fact that light has always been used as 
the symbol of intelligence, progress, and mo- 
rality. Whenever you induce another to 
make a greater or better use of light, you 
have conferred upon that person a genuine 
benefit; you have added something to the sum 
total of human comfort and enjoyment. You 
therefore need make no apologies, either to 
yourself or to your clients, for the work in 
which you are engaged. You can with per- 
fect right and truth consider yourselves “mes- 
sengers of light” in every sense of that term: 
there should be inspiration in this thought. 
But while you should have a full realiza- 
tion of the high character of your profession, 
it is needless to remark that this apprecia- 
tion should not find expression in any air of 
superiority or assumption of authority. Broad 
knowledge and modesty always go together. 
In many cases you will necessarily need to 
become a teacher; and it is a well recognized 
fact among successful instructors that the 
most effective and lasting method of impress- 
ing knowledge is to so lead on the recipient 
that he will believe that he actually discov- 
ered the information himself. This holds 
doubly true in that species of education which 
is directed towards the selling of goods. 
There are few people, especially among 
adults, who do not instinctively resent being 
flatly and openly instructed; it reflects upon 
their own knowledge, and wounds their 
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vanity, if not their actual self-respect. You 
are convinced cf a certain fact in regard to 
the use of gas or electricity; you want a 
certain individual to believe that fact as 
positively as you do. He may accept your 
say-so in the matter, in which case your task 
is simple; but the probability is that he will 
have to be convinced by some process of rea- 
soning, in which case there is an opportunity 
for almost endless skill and diplomacy in 
leading him through a succession of round- 
about paths, in each of which he will follow 
willingly, until he finally arrives at the des- 
tination which you have in view, and accept 
the truth, either with the feeling that he al- 
ways knew it, or that he himself has discov- 
ered it. 

I think it was Demosthenes, the greatest 
orator of ancient Greece, that defined ora- 
tory as “the art of persuading.” If we ac- 
cept this definition, your success will largely 
depend upon the degree to which you become 
finished orators. There is always the pos- 
sibility, at least, of persuading another of the 
truth of your proposition; but of compelling 
him to accept it there is little hope. This 
Sart, OL. persuading ~ is indeed, one. of. the 
finest arts in all the range of human activity. 
It embraces so many qualities; logic,, good 
nature, verbal expression, manner, personality, 
all have their effect. Once exercised in its 
highest form, the process is so subtle as to 
leave the one persuaded entirely at a loss to 
discover how the result was brought about. 
The first essential is to avoid stirring up an 
antagonistic state of mind in the one you are 
endeavoring to persuade. The slightest evi- 
dence of self-assertion, of superiority, of com- 
pulsion, will set up such a barrier of this 
kind as your most strenuous efforts will 
hardly be able to overthrow. 

The most difficult cases that will therefore 
fall to your lot are those of complaints. Here 
you have the antagonisitc frame of mind de- 
veloped usually to a high degree to start out 
with, and this antagonism must be entirely 
reduced, and a contrary state of mind sub- 
stituted. To make a friend of an avowed 
enemy is an accomplishment to be proud of. 
The aggrieved mind increases the tension of 
its supposed or actual wrongs by contempla- 
tion; and the first necessity is always to re- 
lieve this tension by allowing the mind to 
express itself as fully as possible. Let the 
complainant blow off steam until there is not 
an ounce of pressure left, maintaining you 
own mental equilibrium meanwhile with un- 
varying good temper. No matter how fierce 
his words of condemnation, or how abusive 
they may sound, remember that they can do 
you at least no physical harm, and can do 
you other harm only to the extent that you 
allow them to irritate you. The man who 
has aired his grievance to the limit has ex- 
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hausted his resources of defense, and is in a 
favorable condition for receiving suggestions 
that will bring about a contrary state of 
mind. There is this peculiarity about the 
enemy that is converted into a friend, namely, 
that there is no friend more staunch nor 
faithtui. The complaint department of a light- 
ing company is not usually considered an 
especially attractive field; but in reality there 
is none that affords greater opportunities for 
real ability on the part of the solicitor in 
securing permanent benefits for his company. 
Il venture to say that there is not one such 
potential enemy out of a hundred that, by 
proper treatment, cannot be converted into 
an active friend. Mistakes are unavoidable; 
they will sometimes lie with the company, 
and sometimes with the customer. In the 
former case recognition of the error and a 
full and fair restitution will invariably win 
back the confidence of the customer; if the 
mistake lies with the customer, it can be 
snown to him in such a manner that he will 
recognize it, and feel bound to make amends 
by a cheeful acceptance of the true con- 
ditions. 

There is a trite saying that there is no 
sentiment in business, but a careful analysis 
of your own experience in this direction will 
prove to you that the saying contains but a 
modicum of truth. Personality is to-day, and 
always has been, the greatest power in the 
world. There is no combination ot capital, 
nor aggregation of men that cannot be con- 
quered by the individual, providing his indi- 
viduality is strong enough. The definition of 
salesmanship as the art of making friends 
comes near expressing the full truth of the 
matter; and in no branch of commerce is its 
truth more complete than in the work of so- 
liciting in which you are engaged. Unlike 
the representative of the merchant or manu- 
facturer, you are representing a company 
which is quasi-public in its nature, in that it 
works under a franchise granted by the peo- 
ple. You therefore have not only to keep 
in mind the friendship of the individual con- 
sumer, but that most potent but whimsical 
element known as “public opinion.” In deal- 
ing with a customer, therefore, you are not 
only treating with an individual who has his 
own purely personal and selfish ends in view, 
but who is at the same time a unit of the 
body politic; and the most inconspicuous of 
these units may possibly prove’ to be the 
“little leaven,”’ capable of setting up a fer- 
mentation which will spread through the 
whole loaf, either for good or ill. You are, 
therefore, to a greater extent than you pers 
haps realize, moulders of public opinion. 
Whether the company you represent is con- 
sidered a natural enemy and sort of neces- 
sary evil, or a public enterprise worthy of 
confidence and good will, it is to a large 
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extent in your hands. Of course the 
general policy of the company, which is de- 
termined “higher up,” limits your responsi- 
bility in this regard to a certain extent; but 
at the present time the cases are fortunately 
rare in which the general policy is not found- 
ced upon the sound principles of fair dealing 
and just treatnient; you are the ambassa- 
Gcors empowered with the presentation of this 
policy. In this regard be reminded that the 
“new diplomacy,” which has practically sup- 
planted the old, is based upon frank and 
truthful representation. The old definition 
of a diplomat, as “one sent to lie abroad 
for the good of his country,” has been super- 
seded. Mutual confidence is the foundation 
upon which all lasting trade must be estab- 
lished, and this can only be built up by a 
rigid adherence to the truth. Generally 
speaking, you will never be able to make 
others believe what you do not believe your- 
self. Elbert Hubbard says that “few men 
have the courage of their lack of conviction.” 
A faint heart ne’er won either a fair lady nor 
a good contrast; and the only effective tonic 
for a faint heart is a consuming conviction 
of the soundness and truth of your proposi- 
tion. In salesmanship, “he who hesitates 18 
lost.” 

This brings us to the most vital part of 
our subject, and that is the necessity for a 
thcrough and comprehensive knowledge of 
the goods or proposition which you have to 
offer. It is impossible to know too much, even 
of the minutest details, of your “line.” It 
is only the possession of such complete 
knowledge that gives the unconscious and 
unoffensive air of authority, without which 
the solicitor is a mere juggler, depending 
upon the “tricks of the trade” to catch an 
occasional order from the unsophisticated. 
The instant that your prospective customer 
finds that you know less than he does in 
some particular point you are on the defen- 
sive, and generally have opened the way to 
an ignominious retreat. 

In the general field of the lighting indus- 
tries, a radical change has been taking place 
within the past few years. While it still holds 
true that the consumer buys electric current 
of gas, and not illumination, the fact is being 
more and more recognized that the final re- 
sults obtained from these commodities in the 
way of illumination must be considered as 
practically the commodity dealt in. The time 
is not far off when illumination will be the 
actual quantity measured, bought and sold. 
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Meanwhile the right of the consumer to re- 
ceive exact and unprejudiced advice as to 
the most efficient methods of securing illu- 
mination from the amount of luminant pur- 
chased, is without question. Herein lies the 
greatest opportunity at the present time for 
the ambitious solicitor. The faults arising 
from the old condition of affairs, in which 
the production of illumination, being every- 
body’s business, turned out to be nobody’s 
business, which resulted in untold waste cf 
luminant and inferiority of results, is passing 
away. Progressive lighting companies have 
already recognized the fact that producing 
good illumination is their particular business, 
and that, to the extent to which they advance 
the principles and practice of illuminating 
engineering, i.e., good lighting, will they se- 
cure both public favor and patronage. 

Illuminating engineering is a science and 
an art, the mastery of which is not beneath 
the efforts of the most ambitious. There is 
perhaps no other profession which touches 
so many sides of human activity, and the 
most energetic and competent may well spend 
a lifetime in its study without finding him- 
self in the position of sighing for more worlds 
to conquer. Do not infer from this, how- 
ever, that you cannot make great use of the 
subject without this complete mastery. In 
fact it, like all other sciences, is progressing 
so rapidly that complete mastery is out of 
the question. The first essential is to recog- 
nize the fact that improvements are possible 
in the absence of perfection, and that while 
you may not be able to reach the latter, you 
may very often secure the former. Run over 
in mind a number of lighting installations 
which have come under your direction or ob- 
servation, and see if improvements do not 
immediately suggest themselves. 

What surer step toward ingratiating your- 
self into the good graces of a present or pro- 
spective client than by offering at an oppor- 
tune time a suggestion that will prove of 
practical value in improving his lighting? 
Convince a man that you are right in one 
particular, even though it may be trifling, 
and you have gone a long way toward being 


_considered an oracle. In this busy country 


the seemingly most obvious defects in some 
particular line may be entirely overlooked 
by those actively interested in another direc- 
tion. This will account to a considerable 
extent for the existence of such outrageously 
apparent defects in lighting as would seem 
should attract the attention even of the blind. 
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A New Miniature Arc Lamp. 


Many attempts have been made to se- 
cure the higher efficiency and whiter 
light obtainable from the electric arc, in a 
ane of less candle power than the stand- 
ard size which has prevailed since its first 
introduction. For various reasons these 
attempts have never met with a very 
large degree of success, at least until quite 
recently. Such lamps have found a con- 
siderable use in Europe and have been 
exported to this country to a limited ex- 
tent within the last few years. 

Queen & Co., of Philadelphia, whose 
name has been synonymous with high 
grade scientific instruments for more than 
half a century, have recently brought out 
a newly designed lamp of this character, 
which they style the Queen Acme Arc. 
The following description and claims for 
this lamp are furnished by its manufac- 
CUITCES: 


The merits of the ordinary large arc lamp 
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are found condensed in this new small, easily 
handled arc lamp. It gives the light of fifty 
16 c.p. incandescents on the current of five. 
When equipped with opal globe and reflector 
it gives 800 candle power at 2.5 amperes. 
With a clear globe and reflector it gives 1500 
candle power at 2.75 amperes and opal as 
above 1000 candle power at 2.75 amperes. 

The Queen Acme Arc has also an exceed- 
ingly wide range. The lamps are differently 
adjusted, taking from 1.5 to 3.5 amperes and 
used in 110 and 220 volt direct current and 
alternating current work also. 

The cost of renewing the carbons is about 
the same as the cost of the renewals of the 
ordinary incandescent lamps of the number 
replaced by the arc; thus in a couple of 
months the lamp has paid for itself in the 
current saved and thereafter is earning 
money for the owner. 

The trimming is so simple that it can be 
done by any man, woman or child of average 
intelligence. Carbons burn 28 to 30 hours on 
one trimming, thus making but one trim a 
week to an average burning of five hours a 
night. 

Its remarkably steady, pure white light, re- 
sembling daylight, renders it indispensible to 
textile mills, color printing plants, retail 
stores and all other places where true color 
values are to be maintained. Its handsome 
appearance wadaptse thew @ueen Acme Arc 
equally as well to hotels, shop windows, ball 
rooms, public buildings, etc. 


A Really New Inverted Incandes- 
cent Gas Lamp 


Since the trick of making an incandes- 
cent gas burner operate upside down was 
first discovered in Europe, there has been 
a continuous production of new designs 
and arrangements of the inverted burner. 
It would seem that every possible varia- 
tion of the principle had been worked out, 
yet the new designs keep on appearing 
with unabated regularity. Which 6éne will 
prove to fulfill the law of the survival of 
the fittest remains to be seen. 
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One possessing very decidedly novel fea- 
tures has recently been put on the market 
under the name of the ‘“ Rector Inverted 
Lamp.” This ingenious device seems to 
have reduced the principle of the inverted 
burner to its lowest terms. The general 
principle on which it is constructed is 
shown in the accompanying cut. It con- 
sists mercly of the ordinary Bunsen tube, 
having a means of adjusting the flow of 
gas, the top of which branches into two or 
more arms which support the mantles. 
The upright tube and supporting arms are 
made of a heat-resisting clay and are 
formed in” a’ single’ piecen ™ Ther entire 
burner, therefore, not counting the man- 
tles, consists of but two pieces—the brass 
mixer which attaches to the gas pipe, and 
the Kaolin tube and supporting arms, 
which hold the mantles. The following 
claims are made for this new burner by 
its manufacturers: 


It will burn on any pressure, will turn 
down to any point and not carbonize. It 
will use one or several mantles, will set in 


open flame glassware and look decorative. 


It will produce more candle power per cubic 
foot thar any other gas lamp. 


Results of test made by the Electrical 
Testing Laboratories: 
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The lamp was adjusted to a gas consump- 
tion of 9 cubic feet per hour at a pressure of 
1:7 ‘inches water: It was so docated. as to 
permit of measurement of a maximum candle 
power at each angle stated below. 


No corrections have been made for varia- 
tions from standard atmospheric pressure. 
City gas from the street mains was used. 
The mantles subjected to test were new, but 
were burned at least 15 minutes before photo- 
metric test was made. 


RESULTS OF TEST. 


Pressure. Cc. P. per 

Angle in Inches Cubic feet Candle cubic ft. 
vert. pl. water. perour. power. per hour. 
90° (Horiz.)....1.7 9 210 23.4 
A TALS iiraalete esas tb iBT 9 245 27.2 
O° “ON SGIT es sos. 9 190 pi a | 


When burned at 0.1 inch pressure, a blue 
bunsen flame was produced. 


A New Line of Reflectors 


The position of the mirror-lined metal 
reflector in the field of illuminating engi- 
neering devices is too well established to 
require any general argument. There are 
many cases in which a perfectly opaque 
reflector is required, and in such cases the 
construction utilizing the high reflective 
power of silvered glass, cut into sections 
to reduce the liability of mechanical 
breakage, and protected by a metallic sup- 
port, is the best that has yet been devised. 
The linear form of such reflectors, com- 
monly called trough reflectors, is invalu- 
able for show window lighting and many 
other special problems. 

A step in advance in this particular line 
has been taken by I. P. Frink, in bringing 
out several new forms adapted to the lat- 
est requirements of illuminating engineer- 
ing. One of these, which will especially 
commend itself, is shown in the cut below. 
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American Items 


PROBLEMS IN ILLUMINATION MADE Easy, 
by W. R. Bonham, Western Eleciri- 
cian. 

The article is an “attempt to simplify 
methods and formulas so that by the use 
of mathematics not higher than multipli- 
cation or division, any practical problem 
can be solved.” The writer gives the fol- 
lowing table of the illumination required 
for the different classes of service: 


Foot-candles. 
f;eneral illumination of— 


EA VIGRE OTIS es Mes cise Reet ets oy Mone, Ses. 8) 4) ser eis 1to 3 

ANGERS te wists Bis Oto io coset cin i eee nee ihigiy 

GU CHE Seer ns se aeeeup hee pamise tee sete tenes 3to 4 
EVCAG IM Serer tea any ect tae Takers. one a icuava ie a6 IL WO) 8) 
General illumination of residences....... IL Koy 2 
IDSSie TMH TTT A OAs Have ce cettn dSen Aookaes Sooper GENO 20 #5 
OSTA SCE I Commer OAi ence tthe eaters. coatces A 2to 5 
BOOKKCE DIN Chew atta ac sel ose oes ark sO LO. SD 
Stores, general illumination............. 2to 5d 
SORES a Cl OU MM Ohare Waal ae ek ose ceo coke ac siteks 4to % 
SALT Mae eee eee eee ares oS edie tc ota 5 to 10 
PURGE VI ect nae Ae ers es eee ek bee os 5 to 10 


A table of the co-efficients of reflec- 
tion of different colored wall papers is 
also given, as well as a table for cal- 
culating the illumination for various an- 
gles and heights of light-sources; a table 
showing the candle power delivered at 
different angles by various types of lamps, 
and a table for use in calculating street 
illumination. 

For those who have only occasional 
need to make calculations of illumination, 
tables are a convenience, but for the 
practicing engineer who must be con- 
stantly making such calculations, the Mac- 
beth calculator, which has recently been 
brought out, and which adapts the well- 
known slide rule principle to the computa- 
tions, offers by far the quicker and more 
universal method. 


A New, GRAPHIC METHOD FOR DETER- 
MINING THE MEAN SPHERICAL IN- 
TENSITY OF A LAMP BY THE LENGTH 
OF A. STRAIGHT LINE, by A. E. Ken- 
nelly, Electrical World. ! 


An elaborate mathematical dissertation 
in which the mean spherical candle power 
is represented by a straight line instead of 
an area, as in the Rousseau method. As a 
mathematical stunt the article compels 
admiration, but as a practical method for 
the use of illuminating engineers, it seems 
to be devoid of merit. It is possible to 
obtain the sum of two and two by the use 
of the calculus, but the old method of sim- 
ple addition is preferred by most of those 
who have occasion to require the result. 
In actual practice, the mean spherical can- 
dle power can be obtained from the simple 
diagram shown and explained in the last 
issue of Tue ILLUMINATING ENGINEER, by 
the simple addition of ten different quanti- 
ties and the decimal division of the sum. 


SHow Winpow ILLUMINATION, by John 
E. Hardy, Merchants’ Record and 
Show Window, illustrated. 

After giving various specific directions 
as to the best method of window lighting, 
the writer says: “ Electric lighting affords 
the window decorator a limitless field in 
which to exhibit his skill, and he should 
bear in mind that the successful advertiser 
makes an ad. worth reading and a window 
display worth seeing.” 


ILLUMINATING ENGINEERING, by H. 
Thurston Owens, American Gas 
Light Journal. 

A short report of the meeting of the 

Electrical Engineering Society of Colum- 

bia University, held March 6, which was 
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devoted to a discussion of illuminating 
engineering. 
THE RATING oF GAS. 
neering Record. 
Takes the position that the rate of gas 
by its candle power, and especially by 
direct comparison with the so-called Eng- 
lish candle, is illogical, in view of the 
present methods of using gas for both 
light and heat. It says: 


The gas companies of this country have 
suffered long from the survival of the ancient 
laws made before the introduction of mantle 
burners and gas engines, and the time is ripe 
for a change. The statute books of prac- 
tically all the States which have any regula- 
tions regarding gas contain candle-power 
specifications based on a flat-flame burner 
and the old English sperm candle. This 
standard has long been discredited in the 
country of its birth, and has never at any 
time been satisfactory in precision. Candles 
give all sorts of irregular results, even in the 
most careful hands, and in England have 
been discarded in favor of the 10 c.p. pentane 
standard which practically represents a con- 
ventional average of candles based on the 
experiments of many years. It is widely 
used in this country as the practical standard, 
but the candle itself, with all its imperfec- 
tions, still has legal force. To-day, however, 
so large a proportion of gas is used in mantle 
burners and for power purposes that from 
a practical standpoint the candle has lost 
most of the significance that might still at- 
tach to it. The ordinary consumer with an 
eye to economy uses gas in mantle burners, 
and for such use its putative candle power 
has little significance. The real value of the 
gas lies in its thermal value and the old light 
specification is really a discrimination against 
modern methods in favor of those which are 
a decade or two behind the times. 


(Editorial). Engi- 


MUunicipAL LIGHTING IN CALIFORNIA. 
Municipal Journal and Engineer. 


Gives the synopsis of a report in regard 
to municipal lighting plants in the smaller 
cities of California, made to the Board of 
Trustees of Placerville, Cal. The general 
conclusion is as follows: 

On account of the high cost of fuel on the 
Pacific Coast, steam plants are not generally 
successful there; it is only where fuel oil 
can be had cheaply and continuously that a 


steam plant is practicable. Many of the 
smaller cities which have municipal distribu- 
tion of electricity for lighting and power buy 
the current from some of the large power 
companies. Water power is available here, 
and to such condition only was our inquiry 
directed. 


The report includes the investigation of 
ten of the smaller cities and towns which 
have their own municipal plant or distrib- 
uting system. Seven out of the ten cases 
investigated showed a profit. 


Evectric LigHTiInG Expansion. (Editori- 
al). Electrical World. 
States that the gain in central stations 
for the year is 485, and the total number 
at the present time 5408. 


ILLUMINATING ENGINEERING. 
al). Electrical Age. 
Takes the position that the illuminating 
engineer is a needless specialist and that 
the work should be done by the architect. 
lamp. 


(Editori- 


CENTRAL STATION LicHt, HEAT AND 
Power Principies, by Newton Har- 
rison, The Central Station. 

The present article in the series that 
has been running under this title deals 
with the question of lamps as related to 
central station principles, discussing the 
relations of the efficiency of the different 
sorts. 


WorRKING STANDARDS OF LIGHT AND 
Tuetr USE IN THE PHOTOMETRY OF 
(sas, by Charles O. Bond, Journal of 
the Franklin Institute. 

A very complete study of this much- 
discussed subject. 


New Cooper-Hewitt Mercury Lamp, by 
F. H. von Keller, Electrical World. 
An illustrated description of the new 
automatic tilting mercury vapor lamp 
manufactured by the Cooper-Hewitt Elec- 
tric Company. 


Evectricity vs. Gas LicHTinc. (Edi- 
torial). Central Station. 


THE CoMMERCIAL Errect oF BRIGHT 
Licuts. (Editorial.) Central Station. 
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Foreign Items 


By J. S. Dow. 


ILLUMINATION. 


The recently published reports of the Gov- 
ernment Commissioners on lighthouse ad- 
ministration and the National Physical 
Laboratory are of considerable interest. 

That dealing with lighthouse administra- 
tion is mainly concerned with the question of 
whether or no it is desirable to bring the 
three distinct boards existing at present, 
which are responsible for the coast illumina- 
tion of England and Wales, Scotland and 
Ireland, respectively, under one central au- 
thority. It has, however, been shown that 
the present arrangements work fairly satis- 
factorily and therefore no radical change is 
proposed, but only a few modifications de- 
signed to facilitate co-operation between the 
different authorities. 

Many interesting points connected with il- 
lumination, however, arise in the course of 
the evidence given before the Commissioner 
which suggest that international co-operation 
between the lighthouse authorities would be 
of great value. For instance, there seemed 
to be some uncertainty about the actual 
method of testing the intensity of the system 
of illumination used, and it was suggested 
that the methods employed in France and 
England were not identical. In view of the 
many varieties of illuminants used—gas, oil, 
electricity and acetylene—and the immense 
annual expenditure of money in the main- 
tenance of coast lighting by different coun- 
tries, a greater degree of official co-operation 
is certainly desirable. 

On the whole one cannot but be struck by 
the wideness of the whole question and the 
many problems of photometry and illumina- 
tion that must arise therein. 

The report of the Treasury Committee on 
the future work of the National Physical 
Laboratory is again indirectly of considerable 
interest to those concerned with illumination, 
if only on account of the important work to 
be done at the institution in connection with 
photometric standards. 

Some fear has been expressed in this coun- 
try lest the laboratory should tend to under- 
take tests of a purely routine character and 
so compete with private testing firms. The 
evidence on this point makes it quite clear 
that there has been little actual intereference 
so far; it was only feared that as the scope 
of the work of the laboratory increased com- 
petition of this nature might arise. 

It has now been clearly laid down that the 
laboratory is at liberty to undertake “ inves- 
tigatory testing,” but to refrain from carry- 


ing out purely routine work. Naturally it is 
dithicult to draw hard and fast lines in mat- 
ters of this kind, but we may be sure that the 
National Physical Laboratory will carry out 
the spirit of the recommendation of the 
committee. 

The report of the past year’s work of the 
laboratory is also available. A number of 
like tests have been carried out in connec- 
tion with the work of the Engineering 
Students’ Committee, and a series of incan- 
descent sub-standards prepared for testing 
purposes. A new set of these, running at 2 
and 2.8 watts per C. P., are to be prepared 
during the present year for use in testing 
metallic filament lamps The Violle stand- 
ard is also to be investigated in accordance 
with the recommendations of the Interna- 
tional Photometrical Commission at Zurich 
last July. 

Mr. W. H. Y. Webber contributes a few 
remarks on the subject of the comparison of 
lighting effects in street-illumination. He 
refers briefly to the part played by the polar 
curve of distribution of a source in affecting 
the evenness of illumination secured from it, 
and also to the difficulty of adequately gaug- 
ing the usefulness of this illumination by the 
existing method of testing. A considerable 
amount of discussion has recently been rag- 
ing round this point in the technical press, 
chiefly referring to the question of whether 
or no the illumination should be measured in 
a horizontal plane. Mr. Webber emphasizes 
the view that in any case mere measure- 
ments of “candle-feet” can only be regarded 
as an index, and by no means finally settle 
the question of whether the illumination is 
all that can be desired. The existing methods 
of calculating the theoretical illumination by 
the inverse square-law may also prove mis- 
leading, while even actual measurements on 
the spot presents many difficulties. Still less 
can photographs be said to represent the 
actual state of affairs correctly. 

An article in the Electrotechnischer An- 
geiger (March 12), discusses the relative 
merits of direct and indirect illumination. 
After summarizing the main advantages of 
both methods, a numerical example is given. 
The writer concludes that indirect illumina- 
tion may answer best in cases in which the 
height of the room is not more than 4 
metres, otherwise direct illumination is pref- 
erable. 

Paulsus (E. T. Z., Feb. 20), describes the 
efficiency-meter of Hyde and Brooks and 
also the watt-photometer of the Everett & 
Edgcumbe type. He also gives the results 
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of some of his own tests on the latter, in 
which the actual readings on the instrument 
are compared with the actual values of the 
illumination tested by “ precision-photom- 
etry.” 

ELEectric LIGHTING. 


A paper of great scientific interest was 
recently read by Dr. Karl Sartori in Vienna 
(Elektrot. u. Masch., March 22), which dis- 
cussed the oft-raised question of how far the 
better efficiency of the metallic filament 
lamps can be ascribed to higher temperature, 
whether, indeed, the temperature of the car- 
bon lamps is actually higher than that of the 
metallic filament lamp at all. 

Dr. Sartori prefaced the subject proper of 
his paper by a general description of the na- 
ture of the radiation of solids. In particular 
he drew attention to the fact that the eye is 
most sensitive to the yellow-green region of 
the spectrum lying between the “D” and 
‘“h.” lines;, and that ..this- seems to bewa 
natural consequence of the fact that the 
energy-maximum of sunlight, rightly studied, 
proves to occur in this region also. We 
must, therefore, try to increase the tempera- 
ture of radiation of our source of light so as 
to bring the energy-maximum nearer to this 
point. To actually reach this point would 
require a temperature of approximately 6000 
degrees. In the case of glow lamps we are 
naturally unable to improve the efficiency by 
adding a linear spectrum, for this variety of 
luminous radiation is not characteristic of 
incandescing solids. 

In general the energy-maximum of a solid 
incandescent body which can be regarded as 
“black,” can be predicted when once we 
know the temperature of incandescence by 
means of the Law of Wien, which states that 
X T = Constant, where in the wavelength 
corresponding to the position of the energy- 
maximum and T the absolute temperature of 
incandescence. It is, however, possible for 
a solid body to deviate from the black-body 
law and prefer to radiate certain kinds of 
energy. In that case it is said to exercise 
“ selective radiation” and does not then obey 
the law of Wien. ‘Thus it is possible for the 
temperature of a filament to be lower than 
the position of its energy-maximum would 
suggest. 

Dr. Sartori then goes on to describe some 
experiments of his own on this point. He 
studied the position of the energy-maximum 
of the grating spectra both of a metallic fila- 
ment lamp running at I watt per C. P. and 
a carbon filament lamp taking 3.5 watts per 
C. P. and found that the maximum was 
situated nearer the violet end of the spec- 
trum in the case of the carbon filament lamp. 
This would lead one to suppose that the tem- 
perature of the latter was the higher in 
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spite of the greater efficiency of the carbon 
lamp. Much difference of opinion on this 
point evidently still exists. Professor Grau 
mentioned that Dr. Lummer had estimated 
the temperature of the carbon lamp to be 
about 2100 degrees C., but actually bolometric 
measurements of Pringsheim and Kurlbaum 
had placed the value nearer 1600 to 1800 de- 
grees C., and the law of Wien therefore 
seems not to hold. It is still generally sup- 
posed that the higher efficiency of the metal- 
lic filament lamp is merely to be ascribed to 
higher temperature; there are, however, 
others who have been led to the same result 
as Dr. Sartori. Drs. Blau and Lombardi, for 
instance, assigned a temperature of about 
1460 degrees C. to the osmiun lamp. 

An informal address on the subject of in- 
candescent lamps was also recently delivered 
to the Electrical Contractors’ Association in 
London, by Mr. Leon Gaster. He dealt with 
the merits and disadvantages of the new 
lamps, and described the recent progress in 
their manufacture. The value of small step- 
down transformers for reducing the supply 
pressure also came in for discussion, Mr. 
Gaster urging the contractors to consider 
each case brought before them on its merits 
and not to run any risk of doing harm to 
the industry by recommending the metallic 
filament lamps indiscriminately. Small trans- 
formers for metallic filament lamps also 
forms the subject of a recent illustrated ar- 
ticle in Electrical Engineering, a number of 
the chief makes being described. 

A very complete history of recent progress 
in all details of glow lamp manufacture oc- 
curs in recent numbers of the Zeitschrift fur 
Beleuchtungswesen (Feb. 29, March 10 and 
20); references to the most important patents 
on the subject are given. 

A new form of inclosed flame arc lamp has 
recently been brought out in England by the 
Jandus Arc Lamp Company. One of the 
chief points in the lamp is the specially de- 
signed system of ventilation by means of 
which, it is claimed, the deposition of fumes 
on the interior of the globe and mechanism 
is entirely avoided. 


Gas, Ort AND ACETYLENE LIGHTING. 


Mention may next be made of some recent 
lectures by Prof. Vivian Lewes. The first of 
these dealt with the theory of the incan- 
descent mantle (see J. G. L., March 3), 
The lecturer summarized the history of the 
incandescent mantle in a popular manner, 
prefacing his lecture with a few remarks on 
the development of gas-burners in general, 
as illustrated by the work of Wenham and 
others. Naturally the existence of the in- 
candescent mantle demanded a convenient 
form of high-temperature flame, and no 
progress could be made until the arrival of 
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the Bunsen burner about 1852. Previously 
a genuine incandescent light had existed in 
the limelight which dates from 1826. A 
basket of magnesium rods heated to incan- 
descence in the burner flame was brought 
out in 1882, but nothing great was done un- 
til the eventual solution of the difficulties of 
the mantle by Welsbach’s mixture of I per 
cent. of ceruum with 99 per cent. of thorium. 
It is, however, still a mystery exactly why 
this particular proportion of these two sub- 
stances should be essential. Here the lec- 
turer mentioned a few of the various theo- 
ries still in the field, the catalytic theory, the 
theory of luminescence. One fact against 
the theory of high temperature pure and 
simple was the fact that the mantle would 
continue to glow a short time after the flame 
was turned out. This was illustrated by ex- 
periment. Finally some of the details were 
given of the various methods of forming the 
mesh of the mantle, mention being made of 
the recent Plaissety process. 

Professor Lewes has also been delivering 
the Cantor lecture before the Society of 
Arts. While dealing mainly with the ques- 
tion of fuel, these lectures contain many 
points of great interest in the generation of 
illuminating gas. The most recent lecture, 
for instance, brought out the difference be- 
tween the nature of products obtained by 
distillation at high and low temperature. In 
the latter case a smaller yield of gas is ob- 
tained but sit is of a higher illuminating 
power and calorific value. The by-products 
are also such as to lead the lecturer to’ sug- 
gest that it might pay the gas producer to 
adopt low temperature distillation in pref- 
erence to the present system. 

Mr. Thomas Newbigging has recently 
spoken on the question of illuminating 
values. Now that the incandescent mantle 
is becoming more and more universally em- 
ployed, gas-engineers are anxious to obtain 
a calorific basis of testing as soon as pos- 
sible and meanwhile are tempted to reduce 
the illuminating power, especially in cases 
where the great majority of consumers have 
been converted to the incandescent system. 
Mr. Newbigging, however, intimated that the 
time was not yet ripe for any violent changes, 
the vast majority of consumers were still 
chiefly interested in the illuminating power 
of the gas they bought, and any attempt to 
hurry matters might prove of doubtful bene- 
fit to the industry as a whole. 

Dr. Rideal has published the results of a 
series of investigations into the hygienic 
value of gas and electricity as illuminants. 
In these experiments a room was divided 
into two similar sections illuminated by gas 
and electricity, respectively. An attempt was 
then made to compare the various phenomena 
which might be expected to be injurious to 
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health. Among such effects we may men- 
tion the effect of carbon dioxide and other 
gaseous substances given off by gas. The 
main conclusion drawn by Dr. Rideal from 
these experiments seems to be that neither 
illuminants could be said to show any very 
distinct signs of prejudicial action. The 
conditions under which the experiments were 
undertaken, however, precluded the inten- 
tional production of very adverse circum- 
stances. 

A discussion between the junior members 
of the institutions of gas and electrical engi- 
neers on the merits of gas and electricity 
for lighting took place in Manchester last 
month. While the discussion did not, per- 
haps, elucidate any very novel points, it was 
at least notable as an instance of a growing 
feeling of toleration between the represen- 
tatives of the rival systems of illumination. 

Stephenson (J. G. L., March 10) describes 
a system of automatic control of street light- 
ing; this system involves the lighting and 
extinguishing of street lamps by means of 
regulated waves of pressure in the town 
mains. The method is said to have worked 
very satisfactorily and to have led to a con- 
siderable saving both in attendance and in 
reduction of breakages of mantle, etc. No 
irregularities of the mechanism have been 
experienced. The only cause of trouble has 
been the occasional extinguishing of pilot- 
flames by wind, against which, of course, 
every system of automatic control has to 
contend. This merely calls for the use of 
suitably designed lanterns. 

It has been suggested that consumers might 
resent the temporary change in the light in 
one and a half minutes during which the 
wave of pressure was in use; actually, how- 
ever, no complaints were received. Indeed, 
we are told that in some instances the vol- 
untary intimation that midnight had arrived 
was regarded as‘a convenience! 

Present number of the Zeitschrift fur 
Beleuchtungswesen have contained an ex- 
haustive description of newer forms of 
burners for inverted incandescent mantles, 
which is accompanied by references to the 
recent patents on the subject. 


MISCELLANEOUS. 


Grau and Russ (Physikalische Zeitschrift, 
Feb. 1) describe some experiments on arcs 
formed between cooled metallic electrodes. 
Their object was to ascertain how far Mrs. 
Ayrton’s results were applicable to these 
conditions. This had already been done by 
Guys and Zebrikoff, but their experiments 
were confined to short arcs; the authors ex- 
tend their investigations to arcs of 40 to 50 
millimeters in length, with the result that 
they, too, find that Mrs. Ayrton’s result; ap- 
ply. 
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ALBANY, N. Y.—The- Public --Service 
Commission in the second district announces 
that according to the reports of its inspectors, 
who have made investigations in various 
Perrss Or etic state, there 4S sat present a 
marked improvement over the quality of gas 
supplied a year ago. 

“ During the last six months,” says a state- 
ment made public to-night by the commission, 
“out of 180 inspections made in every part 
of the state, 112 companies were found to be 
supplying gas equal or superior to the stand- 
ards fixed. There were, however, forty-one 
case of deficiencies in candle-power. Hydro- 
gen sulphide was found present in twenty- 
six tests and ammonia or sulphur in exces- 
sive quantities in twenty-two tests. Satis- 
factory explanations were offered by the of- 
fending companies and proper steps taken in 
each instance to avoid a recurrence.” 


BALTIMORE, MD.—The directors of the 
Duquesne Light & Electric Company, of Du- 
quesne, Pa., have elected Mr. George R. 
Webb, of this city, president. of the corpora- 
tion. 

Mr. Webb succeeds Mr. R. C. Hall, who 
becomes vice-president. It is said that the 
company contemplates spending $4,500,000 in 
improvements, including a new central power 
plant. The capital of the company is $500,- 
000, with authority to issue bonds to the ex- 
tent of $10,000,000. 


CHICAGO, ILL.—The measure, which has 
been pending before the council for over two 
‘years, legalizes the consolidation of the Com- 
monwealth Electric and Chicago Edison com- 
panies, and fixes the maximum rates to be 
charged by the new corporation during the 
next four years. 

It provides for a compensation of 3 per 
cent. on gross receipts during the thirty- 
eight years of the life of the franchise held 
by the Commonwealth Company, which is ex- 
tended to include all of the subsidiary cor- 
porations. 

The ordinance legalizes the consolidation 
of the Commonwealth Electric and Chicago 
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Edison companies as the Commonwealth Edi- 
son Company, gives the new company the 
same length of franchise as the Common- 
wealth corporation, which still has thirty- 
eight years to run. It provides for an an- 
nual compensation of 3 per cent. on the entire 
business of the corporation, which is esti- 
mated at $600,000 a year. 

The maximum rates fixed by the ordinance 
until July 31, 1912, follow: 

Primary rates for light, heat and power 
CHirent, IS; cents per kilowatt hour, to July 
21, 1900S; 13.cents-aiter that date. 

Secondary rates for light, heat and power 
current,.0' cents=to, July: 31,1008; 8 cents ‘to 
July 31, 19009; 7 cents aiter July. 31, 1900. 

Primary rates for power current alone, II 
cents. 

Secondary rates for power current alone, 6 
cents. 

Arc lights for city use, $75 per year. 


KANSAS CITY, MO.—The electric light 
franchise contract presented to Kansas City, 
Kan., fixes the price of electric lights in that 
city for a period of thirty years at the same 
rates now charged in Kansas City, Mo. The 
investigation made by the Mercantile Club 
revealed the fact that the people of Kansas 
City are paying at least 30 per cent. more 
for lighting with electricity than they should 
pay, and still allow the company a wide mar- 


gin for “velvet” above the cost of produc- 
tion. 
The business men and the citizens of 


Kansas City, Kan., have recommended to the 
city council, therefore, that the franchise be 
rejected until the electric light company re- 
duces its rates. 


NEWARK, N. J.—To bid for business in 
Jersey City and adjacent towns at first, and 
afterward in other parts of the State, the 
Mutual Benefit Electric Light & Power Com- 
pany has filed articles of incorporation with 
the county clerk of Hudson County with a 
capital of $2,500,000. The incorporators are 
James M. Seymour, president of the Block 
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Lighting Company, of this city; Jean R. 
Nagel, of Jersey City. The new company 
will also offer to establish lighting plants in 
municipalities, agree to sell current at a uni- 
form and low rate for twenty years, and then 
turn the plant over to the municipality at an 
appraised value of its machinery in its then 
condition. 


ST. LOUIS.—Figures compiled at the City 
Comptroller’s office show that St. Louis pays 
each year to public service corporations for 
public lighting in excess of $600,000. This 
includes lighting of public buildings and 
SiLeets, 

In addition to this the city has its own 
lighting plants at the City Hall, the Indus- 
trial School, the Quarantine Hospital and the 
Waterworks Station at Bissell’s Point. The 
cost of operation of the plant at the City 
Hall. for thé »past “year was. $10,774... lhe 
operating expenses of the other municipal 
plants are not available. 

The city’s lighting contracts are with the 
Union Electric Light & Power Company for 
electricity, and the Welsbach Company of 
America for gas.. Both contracts are con- 
trolled by the North American Company. 

An electric lighting plant owned by the 
city could light the streets and city buildings 
at “a handsome saving, in the opinion of 
Harry Sanderson, superintendent of city 
lighting. 

He is not in favor of the city building a 
plant only to light the streets and city build- 
ings. It would cost too much for the benefits 
that would result. 

Mr. Sanderson has calculated that the city 
could build a plant for $5,000,000 that would 
light all the streets and alleys and public 
buildings and would supply all the current 
needed by private citizens for light and power 
within a district bounded by Freeman avenue, 
Arsenal street, Jefferson avenue and the 
river. 


SAN FRANCISCO, CAL.—A->tést of the 
comparative merits of arc lamps and clusters 
of incandescent lights for street lighting was 
made last night on the block on Geary street, 
between Kearny street and Grant avenue, in 
the presence of members of the Board of 
Supervisors, the Permanent Down Town As- 
sociation, interested property owners and real 
estate men. The lights were alternated at 
brief intervals, while the general effect and 
different quality of light were carefully noted. 

Electrical engineers formed a group in 
which were Chief Electrician Hewitt of the 
Department of Electricity and Secretary King 
of. the Merchants’ Association. While no 
definite conclusion was reached, yet the con- 
sensus of opinion seemed to be in favor of 
the arc lamps. 

Temporary poles had been erected ninety 
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feet apart opposite one another on both sides 
of the street. The arc lights were placed 
on top of each pole, at a height of twenty-one 
feet, and beneath them were grouped six in- 
candescent lights of 32 candle-power and a 
high voltage. Electrical experts agreed that 
the incandescent lights were not successfully 
grouped, because they were a little too far 
from the center. 

One-half of the groups were furnished 
with sanded glass globes, while the other 
half had bell shaped fluted glass covers, the 
former giving a softer and more evenly dif- 
fused light, while the latter threw out a more 
glaring light upon the street. The incan- 
descents were favored for their appearance 
and their soft yet bright light, which came 
down low, while the arc light was more 
evenly diffused, if a little.too high up from 
the street. Ten poles being in the block there 
were ten arcs and sixty incandescents. 

The question of cost of maintenance was 
discussed, and the result was in favor of the 
arcs, although the incandescents were more 
generally admired. As the plan contemplates 
using the poles for trolleys wherever trolleys 
are used, the electrical experts agreed that 
incandescent lamps would not be practicable, 
owing to jarring and consequent destruction 
of films in the globes. 

A modification for arcs was suggested by 
providing a slightly lower pole with a crook 
on top from which the arc lamp would hang. 
With either system of illumination the street 
was brilliant with an abundance of light 


which was never before seen in this city. 


The plan for lighting contemplates erection - 
of the poles by the Down Town Association 
and their maintenance by the city in many 
Streets, 


TOPEKA, KAS.—By a vote of 29 to 3 the 
Topeka Commercial Club went on record at 
a special meeting as favoring a proposition 
made by the Topeka Edison Company for il- 
luminating the streets of the city and oppos- 
ing the plan to vote bonds for a city lighting 
plant at the approaching election. 

The proposition which the Edison company 
made, in essence, was that it would furnish 
for $50 per lamp per year 400 or more mag- 
netite, 4-ampere, 75 or 80-volt street lights, 
all night and every night service, for a period 
of ten years. The city would be required to 
give the Edison Company the use of its 
present poles and wires, the company to make 
the necessary renewals, improvements and 
extensions at its own cost. At the end of 
the period mentioned the company would 
turn over to the city the then existing pole 
lines and. wires at the actual cost of the re- 
newals, betterments and extensions, less the 
depreciation, the depreciation to be fixed by 
a board of three appraisers. 
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°6 Get Together”? 


A convention is, in the literal meaning of the word, a coming together. Spe- 
cifically, it is the coming together of those who have common interests and similar 
purposes in life. There is perhaps no other word, nor any other institution, which 
comes nearer expressing the keynote of modern commercial life. 

Man has subjugated the earth solely as a result of concerted action and co-op- 
eration. The aborigines expended their energies in mutual warfare; they are on the 
verge of extinction at the hands of a physically weaker race who worked and dwelt 


in peace and harmony. 


America has learned the value of co-operation and profited by its application 


to a greater extent than any nation within the records of history, and her future 
greatness will be proportional to the extent to which a wise and just combination 


of the varied elements of personality, physical resources and. diversity of opinions, 


1s fostered and consummated. 


Personal association on terms of mutual equality and on the basis of common 
interests is the one infallible antidote for distrust, misunderstanding, and those bus- 
iness methods that are injurious in practice, and pernicious in ethics. The unkind 
thought, the sharp scheme, and the illezitimate business stratagem cannot withstand 
the broadening view and generous feeling which inevitably spring from personal 
association. The mutual exchange of ideas is as fatal to unjust and ungenerous im- 


pulses and small meanness as is sunlight to the miasmas that are engendered by darkness. 


“There is no sentiment in business;” preposterous falsehood! In nothing 1s 
sentiment so vital a factor. What conditions are essentially different in this country 
to-day from those that existed a year ago? Commercial activity and sentiment. The 
one is as necessarily the complement of the other as the night is of the day. 

The people have nothing to fear from co-operation. On the contrary, their 


most cherished ideals and principles can be attained in no other way. 


LET US GET TOGETHER; THERE IS ENCOURAGEMENT AND POWER IN THE SIM- 


O Khe wee 


PLE AGGREGATION OF INDIVIDUALS. 
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The Greater and Brighter Atlantic City 


By :Le Wo BYERS. 


Atlantic City—rolling surf—innumera- 
ble bathers—endless expanse of board- 
_walk—miriad lights—an — ever-moving 
throng of people on pleasure bent: such 
are the visions which the name of this 
“City by the Sea” at once brings up. So 
inseparably connected are these ideas of 
the summer pleasure resort with Atlan- 
tic City that it will doubtless come in the 
nature of a surprise to the readers to learn 
that the city has a permanent population of 
over 40,000, and that this regular popula- 
tion is increasing as rapidly as in any other 
of our most prosperous cities. 

It is quite natural that the greatest 
amount of attention should have been 
given to the embellishment of the city’s 
most attractive feature—namely, the water 


front. A boardwalk in itself is no great 
novelty, but when a person speaks of “ the 
boardwalk ” there is no doubt at all as to 
which boardwalk he has reference to; it is 
the boardwalk in Atlantic City. Every 
self-respecting town has a Broadway, but 
no one would assume that the word 
“ Broadway,” when used alone, referred to 
any other street than a particular one in 
New York City. A letter sent from any 
part of the world, addressed to “ John 
Smith, Board Walk, America,” would, be- 
yond doubt, be safely delivered into John’s 
hands at Atlantic City. 

The Broadway in New York City is in 
reality a narrow way, but the boardwalk 
at Atlantic City is really made of boards. 
It is 60 feet wide and 4 miles long, and is 


THE ILLUMINATING ENGINEER. 


130 





FIG.-2, 


supported on piles driven into the sand of line of bazaars and a miscellaneous col- 
the beach. At a respectful distance back lection. of small shops which are _irre- 
of this boardwalk are located the principal  sistibly diverting to both the minds and 
hotels; and immediately adjoining it is a pocketbooks of the passing throng. At in- 
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tervalseon half a-mile, or such a matter, 

piers extend far out into the ocean. 
Atlantic City is a palpable contradic- 

tion of the scriptural injunction against 


Souilainiea~ city con the. sands: ~The 
foundation of Atlantic City, literally 
and metaphorically, is its remarkable 


stretch of sandy beach, which slopes so 
gently that one may wade out almost out 
of sight of land without getting overhead 
in the water. This unsurpassed stretch of 
bathing beach, fronting the open sea, in a 
location blessed with a fairly equable cli- 
mate, has attracted people from every sec- 
tion of the country, and particularly from 
that vast central section which is compara- 
tively remote from the coast. The necessi- 
ties for catering to the demands of this 
army of pleasure-seekers has given rise to 





FIG. 4 


the permanent and regular settlement 
which makes up the city. 

Anything and everything which can add 
to the pleasure of a holiday, or enable the 
pilgrim to lay aside the burden of dull care 
even for an instant, has been studied out 
and utilized to make the ocean front, or, 
what means the same thing, “the board- 
walk,” attractive. As would naturally be 
expected, the most conspicuous among 
such devices is the lighting. To those who 
have been on the boardwalk by night any 


attempt at a description of the general 


effect of the lighting would be futile, but 


those who have never seen it can get some 
faint idea of the scene from the photograph 
reproduced on the front cover of this issue. 
The view shown, however, is only a com- 
paratively short stretch of the walk, and 
shows the general scheme of lighting, 
which consists of lamp posts, carrying arc 
lamps, at regular intervals on either side 
of the walk, between which are festoons 
of incandescents.: In front’ ofthe’ prers 
there are also festoons of incandescents 
across the walk.. The pavilions on the 
piers are’simply a blaze of light, while the 
numerous bazaars and shops are illumi 
nated with every possible variety and 
scheme known to the art. 

Anyone who has known Atlantic City 
for even a comparatively few years must 
have observed its constant development 
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toward a more permanent and substantial 
character, and its tendency to abandon the 
essentially flimsy and temporary features 
which are more or less characteristic of 
all American summer resorts. This com- 
mendable tendency has, within the past 
two years, been taking a more definite and 
tangible form than has been known to the 
general public. Asa result, a comprehen- 
sive and well-matured plan for the gen- 
eral beautification and improvement of the 
city has been worked out, and its actual 
execution begun. 

The general scheme, which is far-reach- 
ing in its nature, and will require some 
years to complete, involves a general im- 
provement of the streets and the estab- 
lishment of parks and parkways. 


It will be particularly interesting to il- 
luminating engineers to know that the one 
feature which has been given, perhaps 
more than any other, serious consideration 
on the part of those who have had the mat- 
ter in charge, is the question of lighting. 
The improvements planned involve not 
only the illumination of the boardwalk, 
but of the more prominent business streets 
of the town. The fact has been realized 
that about the best that could be said of 
the lighting of the boardwalk was, that 
there was lots of it. Its temporary, not 
to say makeshift, nature and appearance, 
no one would attempt to deny. 

The general plan, which has been pre- 
pared by Carrere & Hastings, of New 
York City, provides for the widening of 
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FIG, 6. 


the boardwalk by twenty feet on each 
side, this additional space being intended 
especially for pedestrians; to be sure, no 
horses are allowed on the walk, but, as an 
Irish friend suggests, the central portion 
may be reserved for foot-passengers. 


In place of the plain poles serving as 
supports for the arc lamps, which are now 
in use, two kinds of lamp posts, of a digni- 
fied and ornamental character, will be 
used. The photograph reproduced in Fig. 
I was taken from the plaster models made 
from the architects’ designs. The taller 
posts will be used at the four corners of 
the walk corresponding to the intersection 
of the avenues, while the smaller post will 
be used in the intervening spaces and 
along the line where the outer or added 
portion joins the present walk. Festoons 
of incandescents will be used between the 
posts, as at present. The taller post sup- 
ports an arc lamp at the top. The lan- 
terns lower down, and also those supported 
by the smaller posts, will be equipped with 
clusters for incandescents. The size and 
type of incandescent lamp has not yet been 
decided upon, but in any case, the lanterns 
will be so wired that the lamps may be 
used partly or all together, as desired. 


The approaches to the walk from the 
principal avenues will be constructed of 
concrete and given especially artistic 
treatment, a fair idea of which is given 
by the architects’ sketch shown in Fig. 2. 
A small observation pavilion of classic 
design is an essential feature of these ap- 
proaches. 


The Atlantic City Fathers have realized 
that its business streets have been wofully 
out of keeping with the one chief attrac- 
tion, the boardwalk; and one of the most 
important features in the proposed scheme 
of improvements is the metamorphosis of 
at least one or two of these unattractive 
thoroughfares into thoroughly modern and 
attractive business streets. Atlantic and 
Pacific avenues will receive particular at- 
tention. On these streets the same design 
of lamp posts will be used as on the board- 
walk, with this difference, that instead of 
four, only two of the tall posts will be 
used at diagonally opposite corners of in- 
tersecting streets, and the smaller posts 
along the intervening spaces. 

Following the example set by some of 
the Western cities, the city hall will re- 
ceive a generous treatment in outline light- 
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ing, somewhat on the lines indicated in 
Figae 

There are two essentials to the prosper- 
ous business street—a good pavement and 
good lighting. It is as unreasonable to 
expect business to flourish under the old 
flickering gas jet, or the widely spaced arc 
lamp, as it is to expect customers to stum- 
ble along brick sidewalks or rattle over 
cobblestone pavements to find a place 
wherein to make their purchases. The 
very substantial recognition of the impor- 
tance of good street-lighting which has 
been thus shown by the city authorities 
will unquestionably find a ready response 
in the individual efforts of the merchants 
and residents on these streets. Brilliantly 
and artistically lighted show-windows, 
tasteful electric signs, and a judicious use 
of outline lighting may be confidently ex- 
pected to appear as a sequel to the im- 
provement in the public lighting. Instead 
of making all possible purchases before 
starting “for ~Atlantic=City,. at 1s, sby onic 
means impossible to conceive that the time 
may soon come when the pleasure-seeker 
will have the advantages of an attractive 
and fully equipped center of trade in 
which to make any desired purchases, as 
an additional incentive to his visit. Com- 
bining business with pleasure is a habit 
with the American, and why should it not 
be fostered by the merchants and citizens 
of Atlantic City? 

Four million people, more or less prom- 
enade the boardwalk in the course of a 
season, all, like the Athenians of old, 
anxious to see or hear some new thing. 
The boardwalk has the Atlantic Coast on 
one side and the Coast of Bohemia on the 
other. This Bohemian coast offers un- 
usual advantages for the display of the 
electric sign, of which there are at least 
fifty-seven varieties within its confines. 
The electric sign has this advantage over 
the sermon: you can enjoy its beauty with- 
out being obliged to follow its advice. 
Thus, the sign shown in Fig. 4 is really 
an impressive sight, considered strictly as 
a piece of spectacular lighting. Likewise, 
the sign shown in Fig. 5 holds the atten- 
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tion by reason of its harmonious blend of 
colors—which of course do not show in 
the photograph—and its enormous size; 
it is 90 feet long and 60 feet high, and 
contains 3300 lamps. There is a certain 
fascination in mere bigness; what would 
the circus be without the elephant? 

The growth in size and elaborateness of 
the electric sign is well illustrated in the 
three examples shown in Fig. 6. Please 
cbserve that these examples are shown for 
strictly scientific and historical reasons, 
and have no reference to the commodity 
which they advertise; but to make quite 
sure of this point and to demonstrate:that - 
the electric sign is strictly impartial and 
non-partisan, the example shown in Fig. 
7 1s .10serted. 

Admit that the electric sign is always 
commercial, not infrequently garish, gen- 
erally obtrustive, and altogether aggres- 
sively conspicuous; yet if the electric signs 
along: the boardwalk, or. “ The. Great 
White Way,” or the busiest part of your 
own beloved town, were all turned out, 
would it not leave a void which no other 
form of attraction, however conformable 
to esthetic notions, could fill? Let us, 
therefore, honestly express our real feel- 
ings toward it by the old toast, “ May its 
shadow never grow less.” 


DID 
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Illumination of the Proposed Civic Center of Denver 


By R. GARLAND GENTRY. 





R. GARLAND GENTRY. 


While every American city is, and 
should be, a source of pride to its own 
inhabitants, there are particular cities, 
which, for one reason or another, hold an 
especially warm place in the hearts of all 
Americans. Among these Denver must 
undoubtedly be included. 


Denver is, above all, picturesque. The 


history and circumstances of its founda- 
tion are picturesque; its location, in the 
foothills of the grandest mountain range 
cn this continent, is picturesque; and it is 
with the special view of adding to this 
essential character of picturesqueness that 
the new civic center, or plaza, has been 
planned by its citizens. This plaza is to 
cecupy a space of six city squares, having 
the capitol building at one end, and other 
public buildings suitably disposed about 
the other sides. One and a half millions 
of dollars will be expended upon the 
grounds and buildings. 

A perspective view of the proposed plan 
is shown in the illustration above, and a 
sketch showing a night view of a section 
of the plaza is also reproduced. 

Denver has assumed the title, “ City of 
Light,” but lest other cities may accuse 
Denver of taking Hamlet’s advice, “ As- 
sume a virtue, if you have it not,” it is 
intended to give especial attention to the 
illumination of this proposed civic center, 
which is to be the expression of Denver’s 
idea of the “ City Beautiful,” as applied 
to its municipal buildings. When the 
scheme in its entirety shall have been con- 
summated, it is believed the title may be 
claimed with all fairness and justice. 

The following suggestions were made to 
the city authorities by the writer: 

There are three fundamental principles 
to take into consideration in the illumina- 
tion of the proposed plaza. First, from 
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an artistic point of view; second, an even 
distribution; and, third, a soft, well dif- 
fused illumination to produce the best gen- 
eral effect over the entire space under con- 
sideration. 

I prefer a pole of modest proportions 
and conventional design equipped with in- 
candescent lamps of some modern type 
such as Gem, Tantalum or Tungsten, giv- 
ing a high rate candle power and a low 
wattage consumption per unit. Space 
these poles about 100 feet apart diagonally 
across the street or driveways, which will 
lend itself more readily to artistic effects 
than is possible to secure from the regular 
street arc lamps. These poles and fixtures 
will conform with other statues, figures, 
etc. . 


An even distribution can be secured 


from hghts placed as above mentioned - 


and is much more preferable than the old 
way of street lighting, which is not good 
illumindtion, due to the, fact that it ‘is 
impossible to obviate the shadows, and 
“spots”? which are the result. Also the 
arc in passing around the carbon will give 
at an angle of about 25 degrees 600 candle 
power, while at the opposite side 200 can- 
dle power will be obtained. These and 
other objections make the incandescent 
units a better type for street or park il- 
lumination when it is prohibitive from a 
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monetary standpoint to place the units 
more frequent on the surface to be il- 
luminated. 

A park or plaza such as this would be 
styled is a resting place, and therefore 
would naturally suggest a soft, easy, well 
diffused illumination for the restfulness of 
the optics. This could only be accom- 
plished with incandescent units equipped 
with translucent globe of some familiar 
type of glassware which would answer 
sufficiently and give the desired results. 

For spectacular display the outlining 
of the important buildings such as the 
stadium, mint, public library and others, to 
bring out the main architectural lines and 
faces, would give the desired effect both 
from an illumination and architectural 
point of view. Also there should be a 
large search light on the capitol dome, 
playing on the fountain alternating the 
different color effects by means of color 
slides. 

For the sunken garden a similar effect 
could be worked out with different color 
schemes to blend with other effects. 

This would give, for festival and special 
occasions, a splendid gala effect, and give 
the city of Denver something very unique 
and special, and which would make it even 
more; worthy “of sthes names eit 
Lights.” 
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Lamp Posts: The Hotel Sign of New York 


By H. Tuurston Owens. 


The European custom among hotels, of 
having a large sign with its name in a 
conspicuous place, has not been followed 
in the newer and more pretentious hostel- 
ries in New York. There is a feature of 
exterior decoration, however, which indi- 
cates in a most artistic manner that the 
building is a public one; this is found in 
the exterior lighting fixtures, which are 
usually lamp-posts. 

The hotels erected here within the past 
decade represent investments of many mil- 
lions of dollars, but not one has its name 
emblazoned before the world; practically 
all of them, however, have arrangements 
for exterior illumination. 

The methods used among American 
hotels include posts along the curb or 
building line, bracket lamps, entrance 
standards. and outline lighting, and the 
illuminants range from open flame gas to 
flaming arcs. 





FIGS £: 


The advent of these ornamental lamps 
has done much to lend an air of cheerful- 
ness and gaiety to many streets which 
have heretofore been commonplace, the 
hotels often remaining quiet and uninvit- 
ing despite their changed outward ap- 
pearance. 

On one of the busiest thoroughfares 
within a block of Grand Central Depot, is 
located the Manhattan Hotel, Madison 
Avenue, northwest corner of Forty-second 
Street (see Fig. 1). The installation here 
consists of a large number of posts which 
form part of the railing at the building 
line. The enclosing globes are unique, in 
that they are of light blue art glass. The 


‘fixtures look as well by day as by night, 


for they are a part of the exterior decora- 
tions and very attractive. 
The example set by the newcomers has 


been followed by the older ones, and these 


spectacular sentinels of welcome may be 
found at such conservative hotels as the 
Murray Hill and the Park Avenue, which 
are to the south and on Park Avenue. 








FIG. 2. 
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The latter is shown in Fig. 2, and is 
located between Thirty-second and Thirty- 
third streets. The architectural feature of 
the building is found in the Corinthian 
columns over the entire facade. There 
are posts along the curb here, which have 
been recently installed, the design being 
fluted Corinthian columns. They are very 
heavy and massive in appearance and even 
their virtue of uniformity does not spare 
them from criticism as lighting fixtures. 





FIG.ch 








From their appearance- they should be 
able to support a portion of the building 
as well as the lamp. 

On Fifth Avenue there are comparative- 
ly few hotels, and with one exception none 
have posts along the curb. 


The Holland House, on the corner of 
Fifth Avenue and Twenty-ninth Street. 
Fig. 3, has brackets at the entrance which 
are decidedly novel. Flying dragons sup- 
port balls-of fire by means of chains held 
in their mouths. The enclosing globes are 
of. cut glass and frosted, They have the 
distinction of being unique, but can hardly 
be termed successful. 


Just north: is\ the -Waldorf- Astoria, 
where lamps are to ‘be found, and continu- 
ing, we pass Sherry’s and Delmonico’s 
and then reach the Hotels Gotham and 
St: Regis, at Fifty-fifth Street, on the 
southwest and southeast. corners, respect- 
ively. In both cases there are standards 
along the balcony, those at the Gotham 
being shown in Fig. 4.° The examples 
shown here are rarely equaled, and, need- 
less to say, the effect is very attractive 
and not at all spectacular. 


It is but a step: fromvere tothe Plaza: 
one of the most attractive spots in the 
city. The square is small as compared 
with the Placé de la Concorde, and the 
illumination is not as extravagantly sup- 
phed. 


The Hotel Plaza occupies the westerly 
side of the square and the Fifty-eighth 
Street side of the building is shown in 
Fig. 5. Beautiful bronze lanterns of clear 
glass have been erected on all three sides 





FIG, 5 AND 6. 
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of the building and in addition..the.. Fifth 
Avenue entrance and its balcony is illumi- 
nated by means of pendant frosted balls 
over the entrance and standards along the 
railing on the balcony above. The lower 
portion of the building is Francois the 
First, and the lanterns are of the same 
design. 

Aside from the fact that the lanterns 
have clear glass sides, the effect is very 
pleasing, and in keeping with the hotel’s 
reputation as one of the most attractive 
as well as the costliest of hotels. 

Readers of Tae ILLUMINATING ENGI- 
NEER will no doubt have noted the numer; 
ous descriptions of spectacular street 
lighting which have appeared from time 
to time, but there is one installation which 
has not been described; Fifth Avenue 
from Washington Arch to the Plaza, New 
York City. Although the installation is 
not a new one it is well worthy of con- 
sideration as an example of artistic and 
enectivems rcemurchtine.)= Lhe post. used 
is shown in Fig. 6, the lamps being located 
130 feet apart for a distance of two and 
one-half miles. The gas lamp shown is a 
Fire Alarm lamp, with red glass in lan- 
tern and equipped with alarm box. 

On Broadway the conditions are differ- 
ent from any other street, for although 
the hotels are quite numerous, none are 
distinctly fashionable. As is well-known, 
the number of advertising signs outrank 
any similar street in the world, and this is 
also true of ornamental lamps. 

Just north of Madison Square, is situ- 
ated -the Hotel Victoria, where massive 
posts with enclosed arcs are found along 
the curb, as shown in-Fig. 7., A pleasing 
effect is not obtained here, as the lanterns 
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have clear glass sides and the streaky 
lighteics far irom, attractive. 
A few blocks north, at the Grand Hotel, 








an enterprising barber has caught the 
spirit of the times by placing clusters of 
lamps in frosted globes at each entrance 
post, see Fig. 8, the post being painted red 
and white, as is customary. 


FIG... OF 
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FIG. QA. 


Looking north from here, we find the 
most spectacular array of street lamps to 
be found in the city, which are in front 
of Hotel Imperial, shown in Fig. 9. Each 
post has a cluster of five frosted globes, 
and as their height and number are un- 
usual the effect is most striking. The 
style of post and illuminant used for the 
regular city lighting is also shown here; 
these are D.C. multiple 450 watt, enclosed 
arcs, with opal inner and clear outer 
globes, on iron posts. One is placed at 
each corner on alternate sides of the street, 





FIG. IO. 
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the blocks averaging 265 feet; so that the 
street would be well lighted if the addi- 
tional private lighting was not supplied. 

At Broadway between Thirty-sixth and 
Thirty-seventh streets, in front of Hotel 
Marlborough, is found a rather ineffective 
installation, for the posts are very unat- 
tractive, and there are not enough to make 
a display. Fig. 9A. 

The Hotel Vendome was recently re- 
modeled and rechristened Hotel Albany, 
one of the results being an array of spec- 
tacular posts as shown in Fig. Io. 


A somewhat .similar post is found on the 
next block, at Hotel Knickerbocker, where 
there are three lanterns on each post (see 
Fig. 11). .-The idea -of placing two or 
three lanterns on each post is much in 
vogue in Europe, but has not found favor 
in this country. 


An incandescent lamp in a clear glass 
lantern does not make an attractive com- 
bination, especially when the lantern sides 
are of small sections, as in the present in- 
stance; as novelties, however, they are 
decidedly effective. 


Continuing north, we reach Rector’s 
Restaurant, where a small, but novel, col- 
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lection of posts are to be found. These 
are shown in Fig. 12. 

We are now at Times Square, the pres- 
ent northerly-terminus of “The Great 
White Way,’ and on the west side is 
found the most artistic installation of ex- 
terior hotel illumination on record. The 
result is obtained by: means of posts on 
building line, shown in Fig. 13, posts on 
balcony and posts around top floor, the 
equipment consisting of incandescents with 
dense opal enclosing globes. The suc- 
cess of this installation is rarely attained 
even by the elaborate examples found in 
Exposition work. 

Prior to the formation of Greater New 
York, on January 1, 1898, it was neces- 
sary to obtain the consents of the “ City 
Fathers,’ the Board of Aldermen, in 
order to erect lamp posts, and many reso- 
lutions have been passed for that purpose. 
Under the new charter, this power was 
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FIG. 212: 


relegated to the Commissioner of Water 
Supply, Gas and Electricity; permits are 
issued at his discretion, and the work done 
under the supervision of the lighting en- 
gineers in his department. These fixtures 
are installed and maintained by the own- 
ers, and the lighting hours are usually 
from dusk until midnight; the regular 
corporation lighting being provided for, 
entirely independent of these private in- 
stallations. 

The display of exterior lighting fixtures 
found in New York is not equaled in any 
other city, and an excellent opportunity is 
afforded to compare the various styles. 


Among the numerous schemes of civic 
bodies for municipal improvements is the 
one of more attractive as well as more 
effective street lighting, and these installa- 
tions are. ton ascertain extent the. fore- 
runners of this movement. 
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The ‘‘ Great White Way” of Krocule 


By R. P. WILLIAMS. 


The stranger who enters the city of 
Knoxville at night cannot help -being 
impressed with the effective quality of 
the illumination of Gay Street, the city’s 
“great white way.’ In the half-mile 
which he traverses on his way from the 
railroad station to his hotel, he cannot fail 
to note that ingenuity, originality, and a 
certain broad spirit of civic pride are man- 
ifest in this sure sign of a city’s progress 
—the illumination of its streets and build- 
ings. This fact becomes even more re- 
markable when it is known that it is only 
since the year 1905 that electric signs over 
sidewalks have been permitted by the city 
government of Knoxville, and that there- 
fore practically all improvement and prog- 
ress in the spectacular illumination of the 
city has been accomplished in the past 
three years. 

Going south on Gay Street, at Com- 
merce, one comes upon one of the most 
important signs in the city, stretching 
across the street—the sign Kuhlman’s, 
advertising the principal drug company of 
the city. This same name is also repeated 
in a large vertical sign on their store. 

“Have You Seen Smith? ”’—the ques- 
tion is blazed out at you, and of course 





you find yourself unconsciously asking, 
“Who and what is Smith?” Smith, you 
are informed, is the leading furniture 
dealer in the city-—and the sign has served 
the purpose for which it was created. 

The storesoi: the Peter Kern Company, 
purveyors of “Good Things .to Eat,” is. 
another example of the generous use of: 
spectacular lights. Surmounting the 
building is a large American flag in elec- 
tric lamps, and the shop is further orna- 
mented and distinguished by two signs 
bearing the word “ Kern’s,” one running 
vertically on the corner of the building, 
and one across the sidewalk. 

Hope Brothers, jewelers, have  suc- 
ceeded in obtaining a most striking effect 
for the facade of their shep. Above and 
across the sidewalk is an elaborate sign 
displaying the name “ Hope,” and under 
neath, “ Jewelers.” This sign is fastened 
on the street end to the tall, dignified post- 
clock which further marks and advertises 
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the name and nature of the shop, besides 
being of very useful and practical service 
to the belated citizens of Knoxville. 

The Hotel Imperial is marked by a 
large sign running vertically down the 
building, and by another across the top of 
its doorway. The Colonial Hotel, with its 
quaint line of arches, reminiscent of for- 
eign architecture, displays a huge _ hori- 
zontal sign composed of single letters 
spelling its name. Far down Gay Street 
one can see these luminous, welcoming 
signs; and the stranger in Knoxville has 
no excuse for asking, as the farmer did 
on entering New York by train, ‘‘ Which . 
is the way to the hotel?” 

If you are hungry, perchance, you will 
be more than forcefully ‘reminded of the 
fact as you approach Ashe’s Restaurant, 
where you will be boldly confronted with 
the very suggestive word “ Eat,’ exhibited 
in a large, staid electric sign of uncom- 
promising appearance. This sign was 
Ofiginally. one Of. three ofa class, the 
other two being “ Smoke,” which is still 
displayed over Ritter’s Cigar Store, and 
“ Drink,’ which served as a potent motto 
for a nearby saloon before the town 
mwent. dry... 

While the photographs given in this 
article illustrate some of the best and most 
striking examples of Knoxville’s spectacu- 
lar illumination, they only serve to furnish 
a fair idea of the city’s general display. 
All along Gay Street, which by no means 
belies its cheery cognomen, are gay little 
shops and theatres, all of which, with 
scarcely an exception, are brilliantly il- 
lumined at night with some form of light- 
source, plentifully and effectively applied. 
All sorts of signs there are—little signs 
and big signs; serious signs and comic 
signs; theater signs, hotel signs, shop 
signs; automatic signs; ornamental signs; 
even snake signs. In front of the Miller 
Department Store are seven of the so- 
named “ Doherty gas lights,” while for the 
window display well-shaded electric lights 
are used with excellent effect. 

The electric lighting interests in Knox- 
ville are controlled by the Knoxville Elec- 
tric Company, an illustration of whose 
store, with its handsome electric sign, “ K. 
E. Co.” and brilliantly lighted window, ex- 
hibiting electrical apparatus and lighting 
fixtures, is given in this article. 

It is not to electricity alone that Knox- 
ville owes its good illumination. Since 
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Henry L. Doherty has been in charge of 
the Knoxville Gas Company, the gas-light- 
ing of the city has been of the most ex- 
cellent quality. Skirting Gay Street, in 
front of its shops, are ornamental posts, 
with handsome gas lamps, which would 
atford Gay Street good illumination even 
without its generous supply of electric 
arcs. Since the gas lighting properties 
have been controlled by Mr. Doherty, 
much improvement has been made, not 
only in the plant, but in the general policy 
of the management of all the property. 
The office of the Knoxville Gas Com- 
pany is now located in the downtown dis- 
trict, and the company has manifested in 
many ways a worthy spirit of progress 
and public benefaction. It has devoted 
one floor of its building to the service of 
church societies, in which to hold ba- 
zaars, dinners and other functions insti- 
tuted for charitable purposes. They not 
only donate the room, but also furnish 
the stove and gas for cooking, and demon- 
strate to: the public the use and cori- 
venience of the gas stove—of which, by the 
way, the company sold 81 carloads dur- 
ing the past year. 
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Reflections on Light 


By MULTIPOLARIS. 


What is light? 3 

It is often easier to ask questions than 
to answer them. Here is something that 
we are as familiar with as the air we 
breathe, and yet, when asked to tell just 
what it is, we find ourselves cornered. 
Let us go to the scientist; surely he can 
enlighten us on so simple a matter. 

“What is light? Why, that is very sim- 
ple—a vibratory motion of the ether.” 

And. what is “ether.” ? 

theres: “the medium that fills all 
space.” 

How do you know this? 

“Light travels through space, and light 
iS a wave motion; therefore it must be a 
wave motion of something, and this some- 
thing is called ether.” 

If we press him still further to describe 
the characteristics and properties of this 
“something,” we find his answers grow- 
ing more and more hazy, until at last, if 
he be thoroughly honest, we elicit the ad- 
mission that he really does not know what 
the ether is; that so far as man~is con- 
cerned the word is simply used as a sort 
of a marker to designate the Sutposts of 
human knowledge. 

We can have no direct knowledge of 


anything which does not affect some of: 


ce 


our “ sensibilities ”; and even if we add a 
couple of extra senses, the muscular sense 
and the temperature sense—to the five 
ordinarily accorded to us—taste, smell, 
feeling, hearing, and seeing, there is not 
one of them which directly gives us any 
notion of this mysterious ether. “ But we 


see by means of light, and if light is a vi- 


bration of the ether, why does this not 
give us some direct knowledge of it?” 
you may say. Simply because it is not the 
ether which enables us to-see, but the force 
which is transmitted through it. 

This. conception of ether, although 
founded upon no positive knowledge of its 
nature, has furnished a starting point for 
some of the most valuable practical dis- 
coveries that have ever been made. The 
idea of ether is of modern origin. Sir 
Isaac Newton considered light to be made 
up of actual particles of matter which 


were shot through absolutely empty space, 
and which entering the eye and striking 
the sensitive parts, produced the sensation 


of vision; and so great was the authority 


of his utterances that this theory prevailed 
for a long time after it had been shown to 
be scientifically untenable. Progress in 
the science of optics was seriously ham- 
pered thereby for a considerable time—a 
fact which demonstrates the futility of ac- 
cepting any human opinion in matters of 
science which does not in every way ac- 
cord with established facts. What is 
known as the wave theory of light, which 
is based upon the assumption of the ether, 
was worked out and explained in a mar- 
velously complete and convincing manner 
by Dr. Young, a scientist who, for versa- 
tility of genius, thoroughness of work, and 
clearness of insight into natural phenom- 
ena, deserves to stand beside the greatest 
scientific lights of all time; and yet, out- 
side of the professional scientists, there are 
very few who have ever heard his name. 
Dr. Young evidently did not understand 
the importance of having a press agent to 
keep his name before the public, and tame- 
ly submitted to having his discoveries ridi- 
culed by the ignorant asses who set them- 
selves up as critics in the literary maga- 
zines. However, false theories are as sure 
to die young as the good boy in the Sun- 
day School book, or the fame of profes- 
sional critics; they cannot withstand the 
hard knocks incident to scientific life. Had 
Newton been living at the time he most 
certainly would have hailed with joy the 
magnificent work of Dr. Young; but be- 
tween a scientific mind like that of Newton 
and the mind of the literary taster, there 
is something of a gap. 

But to return to our subject.. When we 
define light as a vibratory motion of the 
ether, we have gone the limits of htiman 
knowledge at the present time. About the 
best we can do by way of defining the ether 
is to say that it isperfectly elastic, and 
infinitely tenuous—terms which may or 
may not help you to a clear understanding. 

If you drop a pebble into a pond, suc- 
cessive circular waves will spread out 
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from the center of disturbance, and these 
waves will travel as far as there is water 
on which to travel. Observe, however, 
that it is the wave, and not the water that 
travels. So we are told that when a dis- 
turbance -is set up in the ether, waves 
travel out, not over the surface as in 
water, but in every possible direction 
through the ether. But we encounter a 
difficulty at the outset—the rapidity with 
which these waves spread through the 


ether transcends human conception. 187,- 
ooo miles per second! In the phraseology 
of the day—‘‘that is going some.’ But 


even this is easy to comprehend in com- 
parison with the rate of vibration which 
produces the waves. For yellow light they 
tell us that these vibrations are 510 mil- 
lions of millions per second; that is, when 
we see a yellow object, 510,000,000,000,000 
waves dash against the retina of the eye 
every second. But these are mere figures, 
which are beyond the comprehension of 
the human mind, at least of a layman. 
The unscientific—and even most of the 
scientific, for that matter—can form no 
more idea of what these figures actually 
mean than can the editor of a technical 
journal of the real significance of the ex- 
pression, a million dollars. 

We know light as we know persons— 
by what it does. We know, for example, 
that, unlike many persons, when it starts 
out it goes straight ahead, at least until 
it encounters some obstacle. As the sci- 
entist would have it, “light travels in 
straight ines,’ so long as it has an un- 
obstructed path. Thus, in its long jour- 
ney from the sun—some 93,000,000 miles 
—light does not deviate from its recti- 
linear course until it reaches the atmos- 
phere surrounding the earth. Then, while 
it passes through this with little difficulty, 
it still encounters enough resistance to 
throw it out of is regular course. In pass- 
ing from air into water, light also very per- 
ceptibly changes its direction, and simliar- 
ly on going from air into glass, or vice 
versa. This change in direction of light 
rays that pass from one substance into 
another constitutes what the scientist calls 
“refraction.” It was by studying this 
subject of refraction that Newton’s theory 
of light was shown to be fallacious. Ac- 
cording to his theory, light should travel 
faster through glass or other similar sub- 
stances than through air or space; but 
such was proven not to be the case, hence 
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the theory fell to the ground. The wave 
theory, as propounded by Dr. Young, on 
the other hand, agreed entirely with this 
established fact and while this single 
agreement by no means proved the theory, 
it substantiated it to that extent. 

Refraction always takes place in rays of 
light when passing from one transparent. 
substance into another, except when the 
dividing surface between the two sub- 
stances is perpendicular to the rays; then 
they keep on in their rectilinear course. 

The phenomena of refraction have little 
practical interest to the illuminating engi- 
neer. With the exception of some photo- 
metric instruments, the only application of 
the principle is that utilized in the con- 
struction of prismatic globes. It is the 
principle, however, upon which lenses of 
every description are made, and is also 
accountable for the familiar fact that an 
cbject beneath the surface of water ap- 
pears bent or broken at the surface, when 
seen from any position not directly in 
front. The less familiar, but more strik- 
ing phenomenon known as the mirage is 
the result of this refraction of light caused 
by its passage through strata of air of 
different densities. Some scientist has 
figured out that this condition may exist to 
such a perfect extent on one of the planets 
that, barring possible irregularities on the 
surface, a woman could see her back hair 
by looking straight ahead, without the aid 
of a mirror. 

You cannot always tell where a man has 
been by observing the direction in which 
he enters the door; neither is it safe to as- 
sume that the thing you see is in the place 
where it looks to be, for the reason that 
you see it in the particular direction in 
which the rays of light from it are travei- 
ing when they enter the eye. Thus, the 
fortunate female on the planet referred to 
would see her back hair straight ahead of 
her, just as her terrestrial sister sees her- 
self behind the mirror when she looks into 
one. “Seeing is believing ”’—with those 
who have never investigated the peculiarly 
illusory faculties of the eye. As a mat- 
ter of fact, there is no other of the five 
senses which can play so many and such 
convincing tricks of deception. It is very 
unsafe to believe all that you see, especially 
ir. the newspapers. 

When light, in the course of its passage 
through any given substance or “ medium,” 
as the scientists call it, encounters the sur- 
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face of a different kind of substance, some- 
what complicated results follow. <A por- 
tion of the light always turns back; this is 
called reflection. Some of it penetrates 
the new medium, or substance, and in cer- 
tain cases more or less of its passes en- 
tirely through, in which case we say that 
the substance is transparent, or translu- 
cent; and some of it slackens its rate of 
vibration and so ceases to be light alto- 
gether, and changes to heat. ‘The part 
which turns back, or is reflected, is, fur- 
thermore, never quite like the original 
light, and oftentimes differs very materi- 
ally; then we say that the object upon 
which it fell is colored. 

Reflection has more to do with vision, 
and consequently with illumination and 
illuminating engineering, than all the other 
actions of light put together. If it were 
not for reflection we would never see any 
objects except those which themselves 
give out light; all creation would simply be 
a black mass, sprinkled here and there 
with luminous points. Again, if all sub- 
stances reflected all the light which fell 
upon them, the world would be a mass of 
spotless white. Or still again, if all bodies 
reflected’ only the most rapid vibrations, 
iife would indeed be blue, for there would 
be no other color in existence. This trick 
that matter has, therefore, of picking out 
certain kinds of light for absorption, and 
iurning back the other kinds, is a mighty 
fortunate thing for humanity, at least so 
long as it depends upon the sense of vision 
for the greater part of its activities. 

There is still another difference in the ap- 
pearance of objects due to their manner of 
reflecting light, andthis depends not so much 
upon the particular kind of substance as 
upon the nature of its surface; if its surface 
is very smooth it will send the light back in 
definite directions, and so enable us to see 
the objects by the light thus reflected, as in 
the case of the common mirror. If it were 
not for the fact that surfaces cannot be 
made perfectly reflecting, it would be pos- 
sible to have a mirror that could not be 
seen; and the best products of modern 
workmanship come remarkably near this 
theoretical perfection, as is evidenced by 
the fact that mirrors are frequently pro- 
tected by rails to avoid collision between 
their surfaces and the unsuspecting ob- 
server. For a similar reason, a perfectly 
transparent substance would not be visible. 
The persistent attempts of flies, and even 


of birds, to pass through the glass in a 
window is an illustration of this fact. Im- 
perfection serves a useful purpose in this 
world, after all; and if we could actually 
find a perfect man, it is doubtful if we 
would comprehend him any better than 
we would the perfect mirror or perfectly 
transparent body. People and things dif- 
fer mostly in their imperfections, and 
these imperfections are decidedly their 
most interesting features. 

Light has always been used as the sym- 
bol of knowledge, and the force of the 
symbolism is apparent enough; but why 
should reflection be used to denote deep 
and careful thought? It is by the reflec- 
tion of light that we see and know visible 
objects; and it is by directing thought, 
which is the radiation of the brain, against 
the mind itself, and observing what comes 
back and what is lost, that we get what 
little understanding we have of that phe- 
nomenon which is more unscrutable than 
the ether itseli—man. The word “ man” 
is here used in the sénse defined by a 
French savant—viz., “Man: a generic 
term, embracing woman.” 

Still one further observation on the re- 
flection of light: If the surface which it 
strikes is rough, or uneven, then the rays, 
instead of turning away in definite direc- 
tions, scatter in every possible direction 
from every point; consequently some rays 
from each point will come to the eye, pro- 
vided no obstruction intervenes, and so we 
see every point of the object. It happens 
that the great majority of natural objects 
have rough surfaces, which enables us to 
see them distinctly from every direction. 


But some objects have very smooth sur-— 


faces and are still distinctly visible, as, for 
example, a piece of highly polished wood; 
but in this case there are really two sur- 
faces, that of the varnish on the outside 
and of the wood in contact with the var- 
nish, so that we may see an image due to 
reflection from the outer surface of the 
varnish, and at the same time see with 
comparative distinctness the natural sur- 
face of the wood beneath. As in the case 
of the smooth or polished surface, we do 
not find perfection in the case of rough 
surfaces—that is, there is never a surface 
so rough that it does not reflect some light 
in a regular manner like a smooth or pol- 
ished surface. Neither is there any sur- 
face that absorbs all light falling upon it. 
The devil is not as black as he is painted, 
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because there is no black paint but what 
reflects more or less light; even black vel- 
vet has a distinct reflecting power. The 
only wholly black object is a hole into.a 
dark space, and this is not a surface at all. 

There is probably no object that is ab- 
solutely white. “ Though your sins be as 
scarlet, they shall be whiter than snow,” 
is very likely not a metaphorical exaggera- 
tion. To be “whiter than snow” means 
simply that an object is a more perfect re- 
flector of light, not only in the amount of 
light reflected, but in the completeness with 
which it reflects all the different kinds, or 
colors, of rays. It is a curious but familiar 
fact that black is one of the hardest shades 
to match, and that there are many varia- 
tions of what commonly passes for whtie. 
Even substances which are commonly 
thought of as transparent vary materially 
in their color. One of the greatest diffi- 
culties that manufacturers of glass en- 
counter is in maintaining a uniform color 
in the glass. 

Light is a mystery, but a mystery which 
Science has unraveled to the point where 
the thread is lost in the universal web be- 
yond which the human mind cannot pene- 
trate. But what happens when we “ see?”’ 
Light enters the eye and an image of the 
object is formed by the lens upon a sur- 
face at the rear. So far it is very simple; 
the eye in principle is only a photographic 
camera. But here the simplicity and posi- 
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tive knowledge end. From the image on 
the retina to the mental impression which 


we call seeing, there is an impassable gulf 


in human knowledge. The most diligent 
study and the most exact methods of 
trained scientists have been unable to 
fathom the mystery. They say that 
“light produces a photo-chemical change 
in the retina; ” if this collection of words 
makes the matter any clearer to you, you 
are welcome to the knowledge. To the aver- 
age layman many of the explanations of 
the scientist suggest the habit of the cuttle 
fish, which, when dangerously pursued, es- 
capes in the obscurity of its own inky ex- 
udations. Who was it that said that 
“words were made to conceal thought? ’’ 
They are equally useful for concealing ig- 
norance. 

The mere physical action of light can be 
readily followed by the scientist, and even 
to a certain extent by the layman, but at 
the point where it is converted into a men- 
tal impression it passes beyond human ken. 
What happens when we see no one knows, 
nor is likely to know until the human mind 
enlarges its present powers of conception. 
If we could know this we could know all. 
As Tennyson expresses it: 


“ Flower in the crannied wall, 
I pluck you out of the crannies, 
If I could know you all in all, 
I would know what God and Man is.” 


: RT ee |: 
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The Calculation of Illumination with the Ordinary 
Slide Rule 


By J. S 


The appearance of the Macbeth calcula- 
tor described in the March edition of 
THe ILLUMINATING ENGINEER indicates 
the final stage in the evolution of devices 
for the rapid calculation of illumination 
from the law of inverse squares. The 
slide rule method of calculation certainly 
appears to have great advantages over 
methods employing tables, curves or dia- 
grams, and with the advent of a practical 
device, this method seems bound to super- 
sede the others. 

It is interesting to note in this connec- 
tion that the ordinary slide rule lends it- 
self readily to the solution of illuminating 
engineering problems, and althotigh it is 
of course very inferior to a specially de- 
signed slide rule. such as the Macbeth, 
nevertheless, the fact that it can be used 
for all sorts of miscellaneous problems 
and is consequently regularly carried in 
the pocket by many engineers, makes it 
often more convenient to use than any 
special diagram or scale. 


If we consider the formule: 
candle-power cos? 
oa 
h2 
for normal illumination, and 
candle-power cos’? @ 


lt Oe er oe a 





h2 


for horizontal illumination, it is evident 
that after the values of cos’# and cos*¢ 
are determined, the calculation of illumi- 
nation can be done on the slide rule by 
the ordinary processes of multiplication 
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and division. Further than this, however, 
it is quite simple to ascertain the values of 
d. cos’ and cos*d from the slide rule, if 
the height, h, and the distance from the 
foot of the perpendicular, I, are given, as 
is usually the case. If we divide 1 by h, 
the result is tang, and from this we can 
obtain @ with a slide rule by the use of 
the “T,”’ or tangent scale on the back of 
the slide. Then, ¢ being determined, we 
can find cos by the use of the “S,” or 
sine scale, since cos# = sen(go — @). 
The cos’@ and cos*# can then be found 
with the scale by the ordinary rules of 
squaring and cubing numbers. 

The above method of finding ¢, cos*¢ 
and cos*@ may seem at first sight rather a 


-long process, but it can be done very 


quickly if the slide is manipulated in the 
manner described below. 

To take a concrete example, first, let us 
suppose that h == 0.5 andl =—p7.eelace 
the. right hand index of the- ay vscale 
over 9.5, and find over 7 the angle ¢, equal 
to 36° 22’. Then (go° — d) equals 53° 38. 
Set slide so that indices of slide and stock 
correspond, and read over 53° 38 on “S,” 
or sine scale, the cos# equal to 0.805. 
Transfer value of cos to lower scale, and 
set runner over it. The cos*@ will then 
be under the runner on the upper scale 
and the cos*# can be found by turning 
over the slide and multiplying cos’ by 
cosp, the values of which, as before 
stated, being under the runner on the 
upper and lower scales, respectively. 

In the above case h was greater than I. 
If now we assume that h = 7 and I = 9.5, 
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we begin, as before, by placing right hand 
index of “T” scale on the higher of the 
two values, that is, on 9.5; but in this case 
we shall find over 7, not the value of d, 
but the value of the complement of ¢, 
viz., (90° — @), from which @ can be 
found. Using the value obtained of 90° 
— ¢, the cos@ can be found by means of 
sine scale, as in first example, and the 
remainder of process also is the same. 

In both the above examples the first 
step in the process was to set the right 
hand index of “T” scale on the higher 
of the two values, and this is the rule 
whenever the first digit in the greater 
number is greater than the first digit in 
the smaller number. When the reverse is 
the case, the left hand index of “T” scale 
should be set over the greater number in- 
stead of the right hand index. For ex- 
ample icii=— Te2tands 1 == 8. ° Place lett 
hand undex*of > ”-scale~over 12;> and 
read over 8, the angle ¢, 33° 42’. The 
remainder of process is the same as in 
the other examples. 
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From the above it will be seen that the 
general rule is as follows: 

Given the values of h and 1, place the 
index of “T” scale over the greater of 
the two values, using right hand index of 
“T” scale when first digit of the greater 
value is greater than first digit of the 
smaller value, or using left hand index of 
“T” scale when first digit of the greater 
value is less than first digit of the smaller 
value. Then over the smaller value will 
be found either @ or (go° — ¢g). It will 
be g, if h is greater than 1, but (90° — ¢) 
if I is greater than h. Next set the slide 
so that indices correspond with indices of 
stock and read over (go° — ¢) on the 
“S” scale, the value of cos$. Transfer 
cosh to lower scale and set runner on it 
and cos* will be found under runner on 
upper scale. If cos*¢ is wanted we have 
but to turn the slide and multiply by the 
ordinary processes, the cos*f and cosd, 
the values for which appear under the 
runner on the upper ‘and lower scales, 
respectively. 


of Shady Streets 


By A. R. DENNINGTON. 


That the system of lighting streets lined 
with shade trees by means of arc lamps 
placed at the corners is unsatisfactory as 
far as the effectiveness of the illumination 
is concerned, has been apparent to all who 
have had occasion to attempt walking or 
driving by the aid of the artificial light, but 
perhaps but few have taken the trouble to 
analyze the difficulty. 

The are lamps usually employed for 
street lighting at the present time are of 
the enclosed type, giving a maximum in- 
tensity of about 200 candle power at an 
angle of approximately forty degrees be- 
low the horizontal. The principal disad- 
vantages of the street corner arc system 
may be stated as follows: 

1. High intrinsic brilliancy of source, 
which is within the field of vision. 

2. Dense shadows cast by trees or other 
obstructions. 

3. Inefficient angle at which the rays 
strike the street. 

4. Distribution of light not uniform. 

High intrinsic brilliancy is not a defect 
if the source can be kept out of the ordi- 


nary range of vision, but this is absolutely 
impossible in the case of street lamps. The 
line of brilliant points which indicates the 
direction of the street cause the pupil of 
the eye to contract, and in this way serve 
to intensify the blackness which seems to 
envelop the immediate surroundings. 
The object which should be sought in 
planning any lighting system is to secure 
light on the object which is to receive the 
attention, instead of diverting the atten- 
tion to the source of illumination. That il- 
lumination is nearest perfect which makes 
the light sources most inconspicuous, and 
brings into prominence the object or sur- 
face it is desired to light. The street cor- 
ner arc system grossly violates this prin- 
ciple, and the trouble has, in some in- 
stances, been intensified by the installation 
of flaming arc lamps with clear globes. 
Another defect of the system is the ef- 
fect of shadows. The sources are com- 
paratively few in number, and consequent-. 
ly the effect midway between the lamps is. 
greatly modified by the shadows cast by 
intervening objects. The shadow of each 
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leaf and twig and even the shadow of the 
traveler himself is projected forward so 
as to cut off the direct rays from the space 
immediately ahead. The lights are thus 
so placed that the one in front interferes 
with vision by causing a contracton of the 
iris while the rays from the one in the rear 
are cut off from the space where illumina- 
tion is most desired. These conditions are 
worst in times of storm when the air is 
filled with rain or fog. 

The rays of light from the corner arc 
are almost horizontal near the center of 
the square, and so there is very little 
light reflected in useful directions. The 
small inequalities of the street surface pre- 
vent many of the rays from being directly 
reflected and as the intensity is greatly 
reduced by each reflection, the total useful 
reflected light is extremely small. The 
light coming at such a small angle to the 
horizontai tends to magnify inequalities 
of surface, which is another disadvantage. 

Uniform distribution of light cannot be 
obtained from sources of high brilliancy 
spaced at infrequent intervals unless un- 
usual conditions exist regarding height 
and reflecting surfaces. There will be a 
spot in the immediate vicinity of the lamp 
which will be brightly illuminated. On 
this area few or none of the disadvantages 
enumerated exist, because the lamp is 
fairly well removed from the range of 
vision, and the light comes from above so 
the reflection is at a good angle. There is 
more light than is needed near the lamp 
and less than the amount desirable. at 
points remote. These brilliant places have 
2 disadvantage that is not so noticeable 
with systems having a more uniform dis- 
tribution in attracting swarms of insects 
which in many cases are an annoyance to 
pedestrians. 

The only method of giving a fairly unt- 
form distribution on streets, especially 
those lined with trees, is by using a large 
number of lamps of comparatively small 
candle power. The results which may be 
attained with this system, whether gas or 
electricity is used as the illuminant, are 
far more satisfactory than is possible with 
the arc system. The lamps should be ar- 
ranged with alternate lamps on opposite 
sides of the streets. As it is not practical 
or desirable to place the lamps at greater 
heights “than. ten’ or twelves feet, they 
should be provided with diffusing shades 
or globes which completely hide the fila- 
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ment or mantle and which also give a 
wide distribution of light. From the 
standpoint of efficiencyiand appearance, 
the prismatic shade is far in advance of 
all others, but of coursé at has the disad- 
vantage of being somewHat expensive and 
is not unbreakable. The objections to 
metal shades are that they either concen- 
trate the light too much or do not come 
down far enough over the filament or man- 
tle to prevent direct rays from shining into 
the eves. ? 

Iron posts should be used for the lamps, 
if the expense does not prohibit, as they 
are neater and more durdble than wooden 
ones. In suburban districts the design of 
the posts is of much less’importance than 
in business districts because posts located 
among trees are not conspicuous. For 
this reason, neat wooden posts painted 
some dark color to harmonize with the 
general surroundings may be used. The 
lamps ‘should preferably -be placed at the 
top of the posts, and if gas is used, the 
inverted mantle is best suited to the condi- 
tions; while if incandescent lamps are em- 
ployed, the tip should be downward. When 
it is necessary to place the lamps on side 
brackets, as might be the case when in- 
candescent lamps are used and are placed 
on -the side of the pole supporting the 
transmission line, the brackets should pref- 
erably project on the side of the pole next 
the walk. If two lamps are used, one 
should be on the street side and one on 
the walk side of the pole, as in this way 
the shadow of the pole is not thrown 
lengthwise of the street. With a distance 
between consecutive lights on the same 
side of the street of 200. feet and lamps 
of about 50 candle power, a fairly uniform 
illumination would be obtained. With this 
spacing from eight to twelve incandescent 
lamps would be required to replace one 
arc. An illumination more _ satisfactory 
than the arcs may be obtained with the 
minimum number. A calculation of the 
minimum illumination for arc lamps lo- 
cated 400 feet apart gives‘a minimum hori- 
zontal intensity of about 0.00124 candle 
feet. In comparison with this, 50 candle 
power incandescents spaced 200 feet apart 
on one side of the street, and having the 
lamps on the opposite side located midway 
between, will give a minimum horizontal 
intensity of about 0.003: candle feet, or 
more than double that ofsthe arcs. 

The energy required for the incandes- 
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cent system, allowing twelve incandescents 
for one arc, would be greater than for the 
arc system. The difference would be 
about 125 watts per arc in favor of the 
older system. The cost of trimming the 
arcs would more than offset the care re- 
quired by the increased number of the in- 
candescent units. Renewal of the incan- 
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descents would be required only once or 
twice each year, depending upon the life 
and type of lamp used. The wiring cost 
of the incandescent system would be about 
double that of the arc system, but it would 
seem that any increased expense would be 
justified by the increased efficiency and ef- 
fectiveness of the illumination secured. 


Recent Progress in the Voltaic Arc 


By Istpor LADOFF. 


(Continued) 


We may never attain the efficiency of 
light emission accomplished by the glow- 
worm or luminous insects, producing only 
ether vibrations included between 0.81 and 
0.360 m. 

But the time seems to be ripe for an 
attempt to utilize the luminescence of met- 
als and oxides of metals. 

The first noteworthy improvement in 
the carbon arc was produced by the pion- 
eer in this field in the United States, Mr. 
Charles F. Brush of Cleveland. He took 
out a patent in 1877, No. 196,425, in which 
he claimed a metallic shell for electric arc 
electrodes. The two claims attached to 
this patent are as follows: 

1. As an article of manufacture, car- 
bon (or other materials suitable for use 
as illuminating points in a device for pro- 
ducing electric light) permanently cov- 
ered, coated, or surrounded with copper, 
nickel, or other suitable protecting and 
electro conducting substance. 

2. A carbon stick, point, disk, or plate 
electroplated with copper, nickel, or any 
suitable metal. — 

lt is curious that this same device was 
patented over and over again, as we will 
see later, by other inventors. 

In 1880, December 7, a patent, No. 235,- 
203, was issued to Mr. Julius E. Brauns- 
dorf for a carbon pencil provided with a 
central metallic tube filled with non-con- 
ducting material for increasing or color- 
ing the light. 

A patent issued Dec. 6, 1881, to Mr. 
Samuel W. Skinner and Mr. William M. 
Thomas claims as a new process of manu- 
facturing an iridium-tipped metallic. rod, 
which consists in charging with granu- 


lated iridium a cup-formed carbon positive 
electrode and bringing the same, while 
under the action of galvanic discharge, 
into repeated contact with the tip of a 
rod of other metal. 

Mr. Patrick N. Mackay received letters 
patent No. 325,257, dated Sept. 1, 1885. 
He claims in this patent material for the 
manufacture of electrodes for electric 
lights, consisting of a mixture of the 
oxide of titanium in powder and a hydro- 
carbon oil. This invention is of sufficient 
importance to warrant a short extract of 
the specification. Mr. Mackay employs as 
a principal element or substance the min- 
eral oxide of titanium or as it is obtained 
in either of the forms of “anatase,” or 
“octahedrite,”’ “rutile,” and “brookite,” or 
as it is found in titaniferous minerals and 


other combinations of titanic acids. He 
‘reduces the substance to an impalpable 
‘powder by any suitable means and pro- 
‘ceeds to form a pasty mass of proper con- 


sistency to take and retain the shape and 
forms required: upon application of pres- 
sure after the manner generally followed 
in manufacturing electrodes. He pro- 
duces the paste or material from which 
to make electrodes according to his in- 
vention by combining a hydrocarbon oil 
and the powdered oxide of titanium to- 
gether, and uses for this purpose any suit- 


‘able hydrocarbon, animal, vegetable, or 


mineral oil having suitable consistency to 
form, with the powdered mineral, a paste 
or pasty mass. The proportions that he 
has found suitable are from I5 to 20 
parts of the hydrocarbon to 100 parts by 
weight of the powdered oxide of ti- 
tanium. 
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In manufacturing incandescents from this 
material, he proceeded to mold the paste 
into strips or ribbons or other forms and 
subject them to great pressure by means 
of a hydrostatic press. In the course of 
this operation, he produces a skin or pro- 
tecting shell upon the surface of the fin- 
ished incandescent by covering the faces 
of the molds and the surface of the strips 
of pieces of paste with the powdered 
oxide of titanium in a dry state. This 
has the effect of absorbing any excess of 
moisture in the strip and thus give greater 
solidity, as well as to produce an external 
skin on the finished incandescent. 

In his specification, Mr. Mackay says, 
among others, “I am aware that among 
other highly-refractory metals suited to 
the purpose titanium in the form of beads, 
rods and strips has been suggested for 
the light-giving part or body. in incandes- 
cing lamps, and I therefore make no claim, 
broadly, to such a point or conductor from 
the metal titanium or from the oxide of 
that metal by itself.’ This patent obvi- 
ously relates not to arc light pencils, but 
to incandescent lamps. 

In connection with this, the British pat- 
ent issued to Thomas Alva Edison in 
1878, 23rd of October, No. 4226, has to be 
mentioned. In this patent, the inventor 
claims, among other things, a rod of car- 
bon titanium oxide or any other conduct- 
ing body for the purpose of producing 
incandescent light. The electric light is 


(derived by the passage of the current 


through a spiral core of wire or through 
a strip of metal, or through carbon or any 
other material that will become incandes- 
cent. He also recommends a globule or 
small bar of silicon, boron, titanium or 
other substance between carbon, platinum 
or other metal rods. 

Another United States patent was 
issued to Thomas A. Edison in February, 
1893, No. 492,150. This patent contains 
the following claims: 

The process of coating a flexible carbon 
filament designed for the incandescing 
conductor of an electric lamp, with insu- 
lating material, consisting in heating said 
filament while in a mass of such material, 
thereby fusing a layer of such material to 
said filament. The insulating material re- 
fers to boron, silicon or like elements. 

A rather curious Canadian patent was 
issued Oct. 6, 1884, to John Augustus 


Moffitt and James Gilbert Foster. 
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Psd ive 
inventors claim to be able to increase the 
durability of the Carbon Pencil’ or’ Film 
or Conductor under the action of the elec- 
trical current, by mixing with the carbon 
of which the film, conductor ‘or’pencil may 
be made, whether such carbon be lamp- 
black, ivory black, gas retort or other 
suitable kind of carbon, in a highly re- 
duced state, or in form of an impalpable 
powder, a quantity of the substance 
known by the name of “infusorial earth” 
r “diatomacae” in a pulverized or pow- 
dered, ground or properly reduced state. 

Letters Patent No. 484,553, dated Oct. 
18, 1892, were issued to Lewis L. Jones 
for the electrode and incandescent elec- 
trical conductor. The claims of these pat- 
ents are as follows: 

1. In the manufacture of electrodes and 
incandescent electrical conductors, the 
process consisting in mixing solutions 
containing a non-conducting earth and a 
metal, then drying the mixture, converting 
into oxides, and forming into an electrode 
or conductor. ! 

2. In the manufacture of electrodes and 
incandescent electrical conductors, the im- 
provement consisting in forming a paste 
composed of a refractory or non-conduct- 
ing oaide, a metallic or conducting oxide, 
and a fluid binder consisting of an acid 
solution of one or more oxides and form- 
ing the article therefrom. 

3. In the manufacture of electrodes and 
incandescent electrical conductors, the im- 
provement consisting in forming a paste 
composed of a refractory or non-conduct- 
ing oxide, a metallic or conducting oxide, 
and a fluid binder consisting of the acid 
solution of two oxides, one refractory or 
non-conducting, the other metallic and 
conducting, and forming the article there- 
from. 

4. The described process, of manufac- 
turing electrodes and’ incandescent elec- 
trical conductors, consisting in first form- 
ing the article from a paste composed of 
a refractery and a metallic oxide and an 
acid solution of one or more oxides, then 
drying the article and subjecting tt tO.a 
high heat. 

5. The described process of manu fac- 
turing electrodes and incandescent elec- 
trical conductors, consisting in first form- 
ing the article from a paste composed of a 
refractory and a metallic oxide and an 
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acid solution of one or more oxides, then 
drying the article, dipping it in a metallic 
solution and finally subjecting it to a high 
heat. 

6. The described process of manufac- 
turing electrodes and incandescent elec- 
trical conductors, consisting in first form- 
ing the article from a paste composed of 
a refractory and a metallic oxide and an 
acid solution of one or more oxides, then 
drying the article, dipping it in a metallic 
solution, and finally subjecting it to a high 
heat in surface contact with a reducing 
substance, such as carbon. 

7. The described electrode or incandes- 
cent electrical conductor, composed of a 
homogeneous mixture of refractory or 
non-conducting oxide and metallic. or 
conducting oxide, forming an_ integral 
structure, having near the surface an in- 
creased deposit of conducting oxide. 

8. The described electrode or incandes- 
cent electrical conductor, composed of re- 
refractory or non-conducting oxide and 
metallic or conducting oxide, forming an 
integral structure, having its pores filled 
with conducting oxide and its surface 
coated with a metal. 

A German patent was issued July 17, 
1888, No. 44,183, to the firm of Haefener 
& Langhans, in Berlin, for the manufac- 
ture of a mineral filament giving light in 
electric incandescent lamps into which the 
current is turned into light by the resist- 
ance of the conductor. The patent claim 
is as follows: 

Light producing elements (leucht ele- 
ment Faden) or filaments for electric in- 
candescent lamps, consisting of an inner 
vein of metallic acid salts, having as. its 
base forming component parts the oxides 
of calcium, magnesium, borium, stronti- 
um, aluminum, beryllium, cerium, lanta- 
nium, didymium, erbium, Terbium, yttium 
and gallium, as acid forming substances 
the oxides of zircanium, uranium, titan- 
ium, molybdenum, thorium, single or in 
mixtures—surrounded by a firmly adher- 
‘ing specially conductive crust of carbon, 
‘silicon or boron. 

The same party received British patent 
No. 2438 in 1888, which contains the fol- 
lowing single claim: 

A filament for electric incandescent 
lamps consisting in a vein or core com- 
posed of one or more of the oxides of 
calcium, magnesium, borium, strontium, 
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aluminum, beryllium, cerium, lantanum, 
didvmium, erbium, terbium, yttrium and 
galium and one or more of the oxides of 
titanium, uranium, circonium, molybde- 
num and thorium. The said vein or core 
being coated with carbon, silicon or boron. 


Letters patent No. 421,469, dated Feb. 
18, 1890, were issued to Walter Ernest 
Adeney. The subject matter of his inven- 
tion is specially designated as follows: 

The method of manufacturing electric- 
arc carbons is as follows: 


Powdered gas coke is mixed with pow- 
dered coal in the proportion of coke vary- 
ing from eighty to fifty per cent. To this 
mixture is added one to ten per cent of 
infusible or difficultly fusible substance, 
such as compounds of aluminum, silica, 
calcium, iron, etc., glass, cyanite, kaolin, 
beauxite, asbestos, pumice, feldspar, gado- 
linite, samarskite, quartz, zircon, lime- 
stone, strontianite, dolomite, witherite, 
phosphate of lime, braunite, titanic iron, 
chrome iron ore, wolfram, molybdenite, 
fluorspar, cerite, cryolite, phosphate -f 
aluminium, megnesite, or compounds of 
nickel and cobalt. These refractory sub- 
stances are used to render the impurities 
in the coal and coke as difficultly fusible 
as possible, and hence, increase the inten- 


sity and steadiness of the electric arc light 


and the durability of the carbon. After 


-cerefully mixing the ingredients are in- 


troduced into an iron mold and heated un- 
der pressure, first gently, but finally very 
strongly. The carbon rod thus made, if 


too porous, is heated into hot coal tar, and 


the whole heated for some time, prefer- 
ably ina vacuum. The carbon rod is then 
taken from the coal-tar, its surface 
cleaned, and again introduced into a mold 
and heated under pressure. He claims: 


1. The method of manufacturing elec- 
tric-arc carbons, which consists in mixing 
together powdered gas-coke, powdered 
coal, and an infusible or difficultly fusible 
material, inserting the mixture in a mold, 
heating it under mechanical pressure, re- 
volving the carbon pencil thus. formed. 
iinmersing it in hot coal-tar and heating 
it, then taking it from the coal-tar and 
cleaning its surface, and again introducing 
it into a mold and heating it under me- 
chanical pressure. 


2. To form a carbon pencil, removing 
the nencil, immersing it in hot coal-tar, 
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and then reheating the pencil under me- 
chanical ‘pressure in’a mold. 

3. The hereinbefore described improve- 
ment in the manufacture of electric-arc 
carbons, which consist’ in mixing pow- 
dered gas-coke, powdered coal, and an in- 
fusible or difficultly fusible material, 
forming this mixture in a mold under heat 
and mechanical pressure and immersing it 
in hot coal-tar and reheating under me- 
chanical pressure in a mold. 

4. A carbon for electric lights consist- 
ing of a mixture of powdered gas-coke, 
powdered coal, and an infusible of diff- 
cultly fusible material in about the pro- 
portions specified impregnated with coal- 
tar and united under heat and pressure. 

Letters Patent No. 422,302, dated Feb- 
ruaty 25, 1890, was issued to Henry Has- 
well Head. This patent is very similar to 
the previous one, and contains also among 
other substances, titanic iron. What is 
meant by the expression in both of these 
patents is not very clear. It could not 
mean the alloy of iron and titanium, be- 
cause at the time the patent was issued, 
this alloy was unknown. It could not 
mean titaniferous iron ore, because the 
ore does not contain either metallic iron 
nor metallic titanium. At any rate, it 
seems to be clear that the lighting im- 
provement or light producing properties 
of titanium were unknown to the inven- 
tors, otherwise they would have claimed 
If. 

Letters Patent No. 460,595, dated Oct. 
6, 1891, were granted to Isaiah L. Rob- 
erts. The invention chiefly consists of a 
metallic shell filled with chromate of iron 
and hydrate of soda. The claims are as 
follows: 


1. A pencil for arc-lamps, composed of 
a metal associated with a substance con- 
taining chromium. 

2. A pencil for arc-lamps, consisting of 
a metal tube or holder filled with a sub 
stance containing chromium. 

3. A pencil for arc-lamps, consisting of 
a metal tube or holder filled with chro- 
mate of iron and an illuminant, such as 
hydrate of sodium. 

The same Isaiah L. Roberts received 
Letters Patent No. 460,597, dated Oct. 6, 
1891, claiming combination of a carbon 
electrode containing chromium. In his 
Letters Patent No. 460,596, dated Oct. 6, 


THE ILLUMINATING ENGINEER. 


1891, the same Isaiah L. Roberts claims: 

I. A pencil for arc-lamps, composed 
essentially of carbon and a substance con- 
taining chromium, in combination with a 
metallic conductor or holder, with which 
it is associated. 


2. A pencil for arc-lamps, composed of 
a refractory compound containing chro- 
mium, in combination with a tube or cyl- 
inder of perforated metal, such as wire- 
gauze. 


3. A pencil for arc-lamps, composed of 
a mixture of carbon, a substance con- 
taining chromium and caustic potash, in 
combination with a holder of wire-gauze. 


Letters Patent No. 504,845, dated. Sept. 
12, 1893, issued to Robert McManus, con- 
tains the following claims: 


1. The combination of coke, mineral 
oil and iron to form pencils or electrodes. 


2. A carbon pencil or electrode consist- 
ing of a composition of coke and mineral 
oil coated with tron. 


3. A carbon pencil or electrode consist- 
ing of a composition of coke, mineral oil 
and tron coated with tron. 


Letters Patent No. 496,701, dated May 
2, 1893, issued to John Frederick Sanders. 
This invention relates to a carbon pencil 
consisting of pulverized coke or other 
suitable carbon, nine hundred and eighty 
parts. Second, salts of calcium or mag- 
nesium, twelve parts. Third, a reducing 
agent, such as cyanide of potassium, 
bicarbonate of soda or phosphoric acid, 
five parts. Fourth, a coloring metal, such 
as a salt of strontium, or a salt of lithium, 
or a salt of indium, three parts. Fifth, a 
suitable bond, such as gas tar, sugar 
mucilage. These ingredients are thor- 
oughly pulverized and well mixed. The 
mass is then placed in a mold of the re- 
quired size and form, and these molded 
forms are then burned until all oils and 
volatile matters have been expelled and a 
partial or complete reduction of some of 
the admixed ingredients has been accom- 
plished. The reducing agent may be either 
cyanide of potassium, phosphoric acid or 
bicarbonate of soda, or these ingredients 
may be used together, the function being 
to reduce the salt of calcium or of mag- 
nesium to metals, and also to add color to 
the light. The claims of this patent are as 
follows: 
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I. An electric light carbon composed of 
a homogeneous mass of carbon, a light 
giving metallic salt, a reducing agent and 
a binder. 

2. An electric light carbon composed of 
pulverized coke or other suitable carbon, 
the phosphates of calcium and magnesium, 
cyanide of potassium, bicarbonate of soda 
and phosphoric acid, salts of strontium, 
lithium and indium, and a suitable bond 
to hold the mass together. 

3. An electric light carbon composed of 
pulverized coke or other suitable carbon, 
the phosphates of calcium and magnesium, 
cyanide of potassium, bicarbonate of soda, 
salts of strontium, lithium and indium, 
oxide of zinc, and a suitable bond to hold 
the mass together. 


4. An electric light carbon having a 
coating of copper and a second coating of 
an wluminating metal, as magnesium, cal- 
cium, antimony or zinc. 

5. An electric light carbon composed of 
pulverized coke or other suitable carbon, 
a salt of calcium or magnesium, a reduc- 
ing agent as cyanide of potassium, bicar- 
bonate of soda or phosphoric acid and a 
coloring metal, as a salt of strontium, lith- 
ium or indium, said carbon having a coat- 
ing of copper, and a second coating of an 
illuminating metal as magnesium, calcium, 
antimony or zinc. 


6. An electric light carbon composed of 
pulverized coke or other suitable carbon, 
a salt or calcium or magnesium, a reduc- 
ing agent as cyanide of potassium, bicar- 
bonate of soda or phosphoric acid and a 
coloring metal as a salt of strontium, lith- 
ium or indium, said carbon having a coat- 
ing of copper, a second coating of an illu- 
minating metal as magnesium, calcium, 
antimony or zinc, and a third coating of 
silver or copper. 


Edward Goodrich Acheson receigem | na 


Letters Patent No. 527,826, dated Oct. 23, 
1894, in which he claims an illuminating 
body for electric lamps comprising car- 
bon associated with carbide of silicon. 


Jones Walter Aylsworth received let- 
ters Patent No. 553,296, dated Jan. «1, 
1896, for an incandescent electric conduc- 
tor composed of refractory metals, as tan- 
talum, niobium, titanium, molybdenum, 
zircomium and other metals of the same 
general class which are known to be non- 
fusible for such temperatures as are capa- 
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ble of practical application in the arts and 
also are non-ductile. 

Sept. 22nd,.1896, Letters Patent No. 
568,231 were granted to Henry Blackman 
for an electrolytic anode composed of 
magnetic tron oxide and iron titanium 
oxide or ilmenite. Although this electrode 
is used for only electrolytic purposes and 
is recommended as an anode while in the 
arc light, such an electrode would have to 
be necessarily cathodic, this patent is very 
interesting by its suggestivity of the com- 
bination of the oxides, of which one is 
light-giving and a poor conductor, and the 
other a camparatively good conductor of 
electricity but non-luminous. 

Carl Kellner was granted Letters Patent 
No. 666,610, dated Nov. 13, 1900. The in- 
vention relates to incandescent bodies con- 
sisting of infusible metals which are not 
very good conductors of electricity and 
which have a high capacity of emitting 
light, such as thorium, or of almost infusi- 
ble metals, such as titanium (in the form 
of pure titanium or mtrid of titanium), 
chromium or wolfram, or alloys of such 
metals, incandescent bodies made of these 
infusible or almost infusible metals or 
alloys being oxydizged at their surfaces, or 
of mixtures of almost infusible metals or 
alloys of the same, of graphite of the kind 
which ofters the very greatest resistance 
to conversion into graphite acid by potas- 
sium chlorate and nitric acid (graphite of 
high density up to 2.25 specific gravity) 
with metallic oxides that are infusible or 
are fusible with difficulty and capable of 
emitting light, such as thorium oxid, with 
or without an addition of cerium oxid. In- 
candescent bodies of the kind referred to 
are powdered, pressed and treated in the 
usual manner in order to make the incan- 
descent bodies out of them. When the 
bodies are made of thorium metal or met- 
als fusible with difficulty, such as titanium, 
chromium, or wolfram, or alloys of such 
metals alone, they are oxidized at their 
surfaces by being made to glow in the air 
by immersion in an oxidizing liquid or by 
being inserted as an anode in an electric 
circuit, which decomposes an electrolyte 
of which oxygen is the anion or by any 
other suitable means. The thin layer of 
oxide adheres so firmly to the metal that it 
is not damaged when the incandescent 
metal is used. 

(To be continued.) 
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+o hee ese 38/88 
B 3/32 3 She ey ee 
= & a © on: | : ee om 
a |. 9 te | ge | Ste eee 
A a |at | as 3% or 3 2 | 58 
S| @ |B£s) 28] Sei 2 | g | B81 se 
Source of Light. 8 2 |BSe| B38) se | § | a |e 
% | 4 [283 ie Solar g| & | 2 | #8 | eo, 
g no |Sbo| 5 | 38 = n Os | hss 
a | @ [e82/ 82/98) 2 | g | $a] 888 
8) ac (Orr) a?) 8° | eelce eee 
Watt. | Watt. | Watt. | Goat, | Gent, | H-K. | Hux. | Poe | Watt. 
Hefner lamp eae ... | 86°3 | 9°96 |0°089 | 0-89.| 0:103; 1 0°825] 104°6 | 0:108 
14-inch Petroleum lamp* ... | 508°0 | 102°2 {1°26 | 1:23 | 0:25 | 14:2 |12°0. | 42°3 |0:105 
Acetylene flamet .. in) +. 960 9°78) 0°62 6°36 | 0°65 77 | 6:04 | 15°9 | 0°:103 
Incandescent gas light : o <n 
(a) Vertical, 
without chimney ... 147 2°26 
716°7 0-46 |107 |896 | 7:98 | 0:037 
with chimney ee 112'1 
(5) Inverted, 
without globe Px 143 
571-0 0°51 |107 |82:°3 | 6°97 | 0-035 
with’ globe she eee 97°6 
Electric carbon filament glow 
lamp with globe wee ie 63°5 31°5 | 24°5 4:09 | 0:085 
98°23 | 2°07 
Ditto without globe... attr 
Nernst eae without reducing- 
rheostat .. Se sh os6 1 1650 4:21 | 1°74 
122:2 57 1201 | 94:9 0:073 
Ditto with abara rheostat | 181-4 3°85 3 bes) Be pce 2 
Tantalum lampt .. 44:0 | 25:2 85 | 487 | 34:6 | 26:7 | 1°65 | 0:080— 
Osram lamptf on’ es .. | 883 | 225 9°1 5°36 | 36°3 | 27°4 1:43 | 0:075 
Direct current arc lamp... «. | 485°0 | 301°8 8-1 | 5-60 | 190 524 | 0:83 } 0-047 
Ditto enclosed arc . ... | 5410 | 808 2°0 1:16 | 200 | 295 | 1:31.}0°021 
Flame arc lamp, yellow light ... |849°7 | 295 15°7 |13:20/907 (1145 | 0°31 | 0-041 
Ditto white light ... |348:0 | 304°5 76 | 666 |602 | 760 | 0:46 | 0-031 
Alternating current arc lamp ... | 1806 | 91-2 3°7 1:90 | 109 | 89 2:03 | 0:038 
Uviol mercury ee lamp§ .. 1986 | 91:3 ; 5'8 2°24 | 437 344 | 0°58 | 0-015 
Quartz lamp f one .«. |691°0 | 236°0 |41°5 {176 | 6:00 | 3400 | 2960 | 0:23 | 0-014 












* Consumption of petroleum per hour, 39°73 grammés ; heat of combustion of the petroleum, 11050 gr. cal. 
The total radiation was measured without chimney. 

+ Consumption per hour, 7°2 litres ; heat of combustion, 13900 gr. cal. per litre. 

j In calculating the total radiation, the absorption by the glass globe, amounting to about 15°5 per cent., 
was not estimated. 

§ Uviol lamp of Schott & Gen., about 90 cms. long; verses P.D., 63 volts; average current, 3°3 amperes: 


For the average spherical luminous intensity the formula J, = — toh was employed. The value of ‘the total 


radiation is surprisingly low compared with the consumption of energy. ‘This is probably due to a great 
proportion of the energy expended being used in vaporising the mercury. 











* The above table was inadvertently omitted from the article by Dr. Lux in the April issue. 
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Spectacular Lighting from the 
Esthetic Viewpoint 


Is spectacular lighting, as commonly 
carried out in the way of electric signs 
and outline lighting, contrary to the essen- 
ialeclements) of. .the City Beautiful?” 
This important question is just now par- 
ticularly agitating the various interests in 
the city oi Rochester, N: Y. Rochester 
in the old days was known as the “ flour 
city,’ and when robbed of that title by 
Minneapolis and St. Paul, it still retained 
the word, but spelled it “ flower,” a term 
which it has continued to use with pro- 
priety, not only on account of the large 
floral and nursery establishments con- 
nected with it, but also the general beauty 
of its residence section. The citizens are 
therefore very rightfully jealous of the 
reputation of their town for general clean- 
liness and beauty. : 

The question as to the general esthetic 
effect of electric signs and similar spec- 
tacular lighting has recently been brought 
to the front by the attempt on the part of 
those commercially interested in spectacu- 
lar lighting to have the city ordinances so 
amended as to admit of electric signs being 
hung over the sidewalks. When the mat- 
ter came before the City Council recently 
it was referred to the “ City Beautiful ” 
Committee of the Chamber of Commerce, 
which made the following report to the 
Law Committee which had the ordinance 
in charge: 


An advertisement restriction which ‘applies 
to all impartially works hardship upon none. 

The street, from under-surface construc- 
tion to the sky, is public property, and there 
should be great hesitation in relinquishing 
any portion of it to private ownership. 


The beauty and dignity of the thorough- 
fare is very seriously menaced by signs pro- 
jecting over the sidewalk, since these break 
the perspective, destroy vistas, and are aes- 
thetically injurious to architectural facades. 

In other prosperous and progressive cities 
such, for example, as Los Angeles, no pro- 
jecting illuminated signs are permitted over 
the sidewalk. 

Effective illumination, that will brighten 
the street and that will be beautiful instead 
of offensive, can be placed on the face of the 
building, and will be so placed if the pro- 
jecting signs are prohibited. By such 
methods the business streets of Rochester 
could be made uniquely impressive, while the 
ordinance as proposed will invite a develop- 
ment which is expensive and commonplace at 
night and by day very disfiguring. 


One of the councilmen suggested that 
there should be a regular committee ap- 
pointed to pass upon the artistic merits of 
signs before permission was given for 
their installation. The question of having 
all public art officially censored opens up 
a very wide field for discussion—far too 
wide to venture on here. It reminds us, 
however, of a pictorial comment upon a 
certain organization of ladies in Ohio who 
sought to improve the esthetic appearance 
of their town. The purport of the car- 
toon is so characteristic that we venture 
to reproduce it. 

Undoubtedly the projection of electric 
and other signs perpendicular to the fa- 
cades of buildings and over the sidewlaks 
is a practice that can very readily lead to 
serious abuse; and the contention that 
such a practice, if allowed indiscriminate 
sway, would interfere with the “beauty 
and dignity of the thoroughfare” cannot 
be lightly put aside. On the other hand, 
the absolute prohibition of spectacular 
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lighting of this kind is also of very doubt- 
ful wisdom. Naturally, if allowed at all, 
it should be confined to the strictly busi- 
ness thoroughfares; but since there would 
be almost no occasion for its use else- 
where, this provision would take care of 
itself. | 

There are always certain sections in any 
city that are essentially commercial. They 
are the portions which naturally are most 
frequented, and all attempts to make them 
thoroughly attractive are not only legiti- 
mate but praiseworthy. The~ “Great 
White Way,” in New York City, is the 
most shining example of this kind, and 
has become in a way a national institu- 
tion. By day this particular cetretch of 
Broadway is not especially attractive, but 
by night it is a thing of beauty and a joy 
till morning. The actual value, either 
based on rent or ownership, of the prop- 
erty in this section depends in no small 
measure upon the spectacular lighting at 
night. 

The fact may be unfortunate, but fact it 
is, nevertheless, that the commercial cen- 
ters in American cities have extremely 
little esthetic value from the architectural 
standpoint; they are generally an unspeak- 
able conglomeration of heterogeneous in- 
congruities. The electric sign only adds 
an element of interest to the puzzle. 

There are some isolated cases in which 
it would be an artistic sacrilege to project 
electric signs from the front of a build- 
ing; but taken by and large the general 
character of the present-day American 
business street is such that it is not an 
easy matter to make it less artistic. Such 
being the case, all means of rendering 
such streets more interesting and attrac- 
tive are justifiable. On this subject the 
opinions of Mr. Rollin Hartt, as set forth 
in a most charming article in the Boston 
Herald, which was reprinted in the Feb- 
ruary issue of the ILLUMINATING ENGI- 
NEER, are worthy of most careful study. 


He brings out the fact very clearly that 


even lights which in themselves are garish 
or ugly may be so used as to produce, in 
connection with equally ugly surroundings, 
a night effect that is both striking and 
pleasing to the artistic sense. 
Spectacular lighting is essentially a 
commercial proposition, and when con- 
fined to the strictly commercial quarters 
of cities, it is of unquestionable value, 
and any attempt to unduly restrict it must 
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simply result.in hampering the commercial~.~ 


growth and prosperity of the town. “The 
City Prosperous” is the necessary ante- 
cedent of “the City Beautiful.” 


Is Electric Light Injurious to the 
Eyes P 


The relation of artificial illumination to 
the increase in defective vision is a mat- 
ter which is attracting more and more at- 
tention, especially on the part of those 
responsible for the lighting of schools. 
The school naturally affords a ready op- 
portunity for the testing of eyes for visual 
defects, which accounts for the particular 
interest in the subject in connection with 
school children. Could similar tests be 
made on adults, taken at random, the pro- 
portion of defective eyes would doubtless 
be found to be even larger than with the 
children. 3 . 

In seeking the cause for this really seri- 
ous condition there has been a considera- 
ble tendency manifested to place the blame 
upon the electric light. The reasoning 
seems to be something like this: Defective 
eyes are much more common now than a 
couple of generations ago, especially in 
the larger cities; a couple of generations 
ago children did not have the electric 
light; therefore the electric light is re- 
sponsible for defective vision. The argu- 
ment is plausible, but the conclusion is 
subject to doubt; it may be only a case 
of coincidence. “Bob” Ingersoll once 
pointed out the fallacy of mistaking co- 
incidence for cause by the following ex- 
ample: “Plug hats and suspenders are 
always found where the greatest enlight- 
enment is prevalent, but it would be un- 
safe to conclude that plug hats and sus- 
penders are the cause of the enlighten- 
ment.” . 

In a paper read before the New York 
section of the Illuminating Engineering 
Society, Dr. H. H. Seabrook was particu- 
larly outspoken in his indictment against 
the electric lamp, the chief count being 
the comparatively large amount of violet 
and ultra-violet rays which it gives out. 
He says: 

“Spectral rays of sufficient intensity cause 
damage, but the blue, and still more the 
violet rays, are the really harmful ones. Our 
country leads the world in the brilliancy of 
its artificial illumination; and certainly leads 
the world in ocular exhaustion, discomfort. 
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and congestion. When gas came into gen- 
eral use, these troubles began to increase, 
and a further increase was in evidence as the 
incandescent electric lamp came more and 
more into fashion. Both here and abroad 
oculists agree that the kerosene burner. is 
the least harmful artificial illuminant. The 
image of the brilliant filament of the incan- 


descent lamp, with its concentration of light; 


.-must. harm the retina. more than the- more 
diffuse images of flames. In con- 
cluding, lights weak in -chemical. rays are 
better suited to the eyes than others. ae 
Take the spectrum of daylight through a 
window, and that of kerosene, Argande, 
Welsbach and incandescent electric lamps 
from just where you would sit to use them 
for near work; see what shade of amber 
yellow glass it takes to cut off the blue and 
violet rays, and you will find under those 
conditions the kerosene burner at one end of 


the list and the incandescent filament at the 
other.” 


In other words, the kerosene burner is 
the best and the incandescent electric lamp 
the worst for the eyes. 

Dr. Louis Bell, who is a Doctor of 
Philosophy and not of medicine, but with- 
all very competent to pass opinions upon 
the physiology of vision, in his discussion 
of Dr. Seabrook’s paper, says: 


“It 1s to be noted that the blue rays have 
frequently been regarded as unpleasant and 
harmful. How far that is true with modern 
intensities, I do not know. There is every 
reason to believe that ultra-violet, unless it 
is intense, is not particularly dangerous, al- 
though it can produce very bad results. 
Common daylight, everywhere agreed upon 
as by far the most comfortable light, is 
enormously richer in proportion of blue and 
ultra-violet radiation than any artificial light, 
save that from the quartz mercurial arc, or 
the Finsen lamp, or possibly the titaneum 
arc; so that a moderate amount of blue rays 
can hardly be considered injurious.” 


In a paper on “ Eyesight and Artificial 
Illumination,” by Dr. John T. Krall, read 
before the Philadelphia Section, the con- 
clusions reached are also at variance with 
those of Dr. Seabrook. After calling at- 
tention to the fact that notwithstanding 
the many and careful experiments that 
have been carried on to determine the 
nature of vision, its mystery has not been 
explained, nor even lessened, Dr. Krall 
says: 


“The red and violet ends of the spectrum 


are ineffective in’ vision, “and ~consequently ~-- 
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must produce very little photo-chemical 
change in the retina. The danger of any 
source of light, therefore, lies not in the pe- 
culiarities of radiation, but rather in its ex- 
cessive brilliancy. Kerosene lamps, 
candles, etc., never produce over-stimulation, 
as they possess. only a-few candle power per 
square inch against some hundreds in arc 
and high-efficiency incandescent lamps. ; 
Many authorities-on diseases of the eye would 
have us go back to the feeble candle or the but 
slightly. better kerosene lamp of our ances- 
tors because of that terrible bugaboo, ultra- 
violet ray, X-ray, or some other obscure ra- 
diation. The electric lamp is the best 
source of illumination, so far as eyesight is 
concerned, that is offered at the present 
time. . . . It is condemned by many 
writers without just cause because someone 
considered as authority conceived a dislike 
for it and advised against its use, and the 
next man writing upon the subject accepts 
the authority and passes it along without go- 
ing to the trouble to find out for himself. 
; The electric lamp, properly used, is 
a perfectly harmless source of illumination. 
: The burden of proof that electric 
lighting is harmful to the eyesight rests upon 
its objectors, and they have not produced 
the evidence.” 


The old question, “who is to decide 
where doctors disagree?” carries with it 
the important fact that disagreement 
among doctors is a practice of long stand- 
ing; but the question itself has never been 
satisfactorily answered. In the present 
case, however, such points as the doctors 
do agree upon may be accepted as true 
with a reasonable degree of assurance. 
That excessive brilliancy, either of the il- 
luminated surface or the intrinsic bright- 
ness of the light-source is harmful to the 
eyesight, is accepted alike by doctors, ocu- 
lists and illuminating engineers, and 
unquestionably constitutes the greatest 
source of danger in modern illumination. 


The whole trouble with the electric 
lamp arises from the manner in which it 
is used, rather than in the lamp itself. 
A flame produced either by gas or oil may 
be looked at directly or left in the line of 
vision with impunity, its intrinsic’ bril- 
liancy not being sufficiently high to cause 
any ill-effects, as ordinarily used. The 
filament of the incandescent electric lamp, 
however, is an entirely different affair and 
cannot be treated in the same way as a 
flame-source. At least ninety-nine out of 
every~hundred -persons» confuse brilhiancy. 
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of the light-source with effective illumina- 
tion, and look at the light instead of the 
objects which they want to see in attempt- 
ing to form a judgment of the comparative 
merits of different systems of lighting. 
There is no more difficult nor more im- 
portant work of education confronting il- 
luminating engineers at the present time 
than that of disabusing the layman of this 
pernicious idea. So far as the light itself 
is concerned, as Dr. Krall says, no evi- 
dence has been produced, nor is likely to 
be produced, to prove that the rays from 
incandescent electric lamps are one whit 
more dangerous than those from candles 
or other flame-sources. Electric lamps 
are always enclosed in glass bulbs, and it 
is a well-known fact that glass absorbs to 
a very large degree the ultra-violet rays 
which are considered by some authorities 
so dangerous. The bare electric lamp, 
however, for near work, such as reading 
or writing, is always and everywhere to 
be condemned. The present tendency of 
the manufacturers of such lamps to fur- 
nish a complete lighting unit, consisting of 
some form of globe or reflector and a lamp 
having a bulb wholly or partly frosted so 
as to diffuse the light, cannot be too high- 
ly commended. 

The electric lamp is one of the greatest 
achievements of modern science, and its 
use will continue to increase for years to 
come at approximately the remarkable 
ratio which it has shown in the past 
decade. There is no likelihood of a return 
to flame-sources, even for the most exact- 
ing eye work. But the electric lamp must 
be understood, and its light utilized in a 
manner to render it safe and hygienic to 
the eyes to the highest possible extent. 
To promote such knowledge and use is 
the duty alike of manufacturers, illumi- 
nating engineers, oculists, and the medical 
profession. 


The Electric Sign in Spectacular 
Lighting 


What we have termed “ spectacular 
lighting” has become, within the past 
year or two, a recognized institution in a 
large number of American cities. We 
have used the term to indicate the use of 
out-of-door lighting for the express pur- 
poseof attracting and holding attention 
to the lights: themselves, rather than for 
purposes of illumination. Spectacular 


erally’ despised ; 


lighting, however, naturally and properly 
blends into the legitimate illumination pro- 
vided for streets and general exterior use. 

The fact that light can. be. aased ‘age a 

valuable adjunct to the ‘other attractive 
features of a city was first demonstrated 
by those particularly progressive mer- 
chants who early realized the value of — 
electric signs. From the simple formation. 
of letters of light by rows of incandescent 
lamps, the electric sign has developed into 
a genuine work of art. In the combination 
of colors and an elaboration of design, 
some of the electric signs of the present 
time can rank with the spectacular effects 
produced in first-class theatres. 

Much righteous indignation and waste 
of precious breath has been expended 
upon the artistic sins of the sign-makers. 
The origin of this outcry was more or 
less justified. The legend, “ St.-1860-X,”’ 
daubed in white letters upon an exposed 
face of rock, or the dilapidated side of a 
barn, was not particularly calculated to 
inspire the highest emotions of the esthetic 
sense; but some of the bill board displays 
of the present time have a greater influ- 
ence in cultivating an appreciation of Art 
where such cultivation is most needed, 
than some of the art exhibitions that are 
proclaimed with loud éclat. 

Bill board art is by no means to be gen- 
and there is a greater 
amount of native appreciation for what is 
good in Art than is commonly supposed. 
This fact was clearly demonstrated a few 
years ago in one of the large manufactur- 
ing cities in this country. A series of un- 
usually large bill boards were put up along 
a section of a street in one of the slums of 
the town, which the aristocrats were un- 
happily obliged to pass through on their 
way from their business to their resi- 
dences. The parties who controlled the 
signboards chanced to find a sign-painter 
of rare judgment and genuine artistic abil- 
itv, and many of the signs were executed 
with a degree of skill and finish which 
would have done credit at least to the 
scenery in a first-class metropolitan thea- 
ter. In no instance was one of these signs 
ever mutilated or defaced in the slightest 
degree by the native gamins of the street. 
Soon after the appearance of these signs, 
however, a competitor appeared who 
erected a few bill boards on the opposite 
side of the street; but lacking the judg- 
ment or the talent to equal the work of 
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the originator, he covered his boards with 
daubs. As a result, the paint was not yet 
dry when the gamins bespattered the 
boards with mud, and repeated the opera- 
tions as fast as the painting was renewed. 
After a number of trials, the competitor 
wisely dropped out of the race. 

An electric sign has comparatively little 
opportunity to be positively inartistic. The 
formation of letters outlined in light can 
neither be classed as artistic or inartistic. 
With the introduction of colored lights, an 
artistic element is brought in. There is 
no exhibition of color which is more fasci- 
aating than that involved in transparent 
cbjects; in fact, where transparency ap- 
pears in Nature, it is hopeless for the 
painter to attempt to reproduce or even 
imitate it successfully. 

Obviously, an electric sign can never be 
primarily an object of art, but it is as 
legitimately an object to which art can 
be applied as is a building. The more 
artistic the sign is made, the better it ful- 
fills its utilitarian purpose-—which is more 
than can be said of a good deal of applied 
art. On the whole, the electric sign is far 
more than the mere exponent or lure of 
its particular sponsor. It invariably and 
necessarily forms a part of the tout en- 
semble, or, as the American expresses it, 
“the whole toot,” which makes up what 
we have called spectacular lighting. Every 
man, therefore, who hangs out an electric 
sign, is adding to the glery of his town. 


Modern Printing a Menace to the 
Eyes of School Children 


We referred especially to the impor- 
tance of this subject in our last issue, and 
it is gratifying to learn that the welfare 
of the eyes of public school pupils is being 
caretully considered by the Board of Edu- 
cation in New York City. 

One point upon which stress is laid, and 
rightly so, is the tendency to use glazed 
paper in text books. The improvements, 
so-called, in printing and engraving have 
really been a retrogression so far as the 
effect upon the eyes is concerned. It was 
not long ago that all paper was dampened 
before being printed. This resulted in a 
slightly heavier impression from the type, 
and tended also to deaden any glaze or 
finish which the paper might have. Fur- 
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thermore. illustrations were far less com- 
mon, and when used consisted of compara- 
tively coarse lines, as in the case of the 
primitive copper-plate and wood-cut. The 
result was a far more legible page, though 
perhaps less artistic than those produced 
by modern methods. The development of 
electro-typing and stereotyping, and more 
particularly of machine type-setting, has 
entirely done away with the old practice 
of dampening the paper, which was done 
to protect the type faces. 

The chemical process of engraving, 
however, is responsible to a greater extent 
than any other single factor for the in- 
creasing use of papers with glazed and 
highly finished surfaces. The “half- 
tone,” which is the technical term for the 
chemically engraved plate, is at present 
used almost exclusively for all the finer 
grades of illustrations. These two devel- 
opments, namely machine type-setting and 
chemical engraving, have entirely revolu- 
tionized the printing art. A highly fin- 
ished paper is an absolute necessity in the 
printing of half-tone plates; but such 
paper is not only exceedingly annoying to 
the eyes, since it must be viewed by light 
striking it at a particular angle, but is also 
contrary to the best artistic effecs, giving 
a hard and cold appearance, in addition to 
the obtrusive “vulgar gloss.” The inven- 
tor who can devise an equally cheap 
method of producing pictorial effects with 
the same fidelity to detail and variations 
in light and shade, but which can be 
printed upon matte-surfaced paper, will be 
a real benefactor to the race. Fortunate- 
ly, matte finished papers can be made ma- 
terially cheaper than glazed papers, and 
there is consequently a tendency to use 
them for all printed matter in which half- 
tone illustrations are not required. The 
old book, with its rough and slightly yel- 
lowed paper, and its heavy type impres- 
sions, gives a certain feeling of ease in 
reading that our modern productions, 
with all their sharpness of detail, entirely 
lack. 

The proposition of the Board of Educa- 
tion referred to, to have all text books, 
especially those for young children, 
printed on a soft or matte-surfaced paper, 
with illustrations in line drawing instead 
of half-tone, is certainly a move in the 
right direction. 
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White Letters on Black Paper for 
General Reading Purposes 


In a recent issue we published a short 
article by Mr. A. J. Marshall, setting 
forth the advantages from a physiological 
viewpoint of reversing the practice that 
has heretofore prevailed in printing, 1. e., 
of black letters on a white ground, and 
using white letters on a black ground. 
The point of the argument was that the 
surface of the printing being very much 
less than the surface of the paper, the eye 
would receive less total light if the print 
were made reflecting, instead of the paper, 
and by reason of this less quantity of light 
the eyes would perform less labor in read- 
ing. The proposition undoubtedly seemed 
chimerical to more or less of our readers, 
although the fact that it was really of 
serious import was recognized by a French 
technical journal, which printed a trans- 
lation. Mr. Marshall argued purely from 
the physiological standpoint, having no 
reference whatever to the commercial or 
practical side of the problem. It is a 
curious fact that the same suggestion now 
comes from the paper manufacturers from 
purely commercial reasons. The question 
of paper has recently been receiving con- 
siderable public attention by reason of 
efforts to have the duty on wood pulp re- 
duced or removed, with a view to reducing 
the cost. The practicability of making 
black paper seems to be assured. The 
difficulties of producing white ink which 
will give satisfactory results is, however, 
quite another matter, although it would 
be unsafe to say that it cannot be done. 

The following special dispatch to the 
New York World from Appleton, Wis., 
gives the manufacturers’ position in the 
matter : 

Wisconsin manufacturers of print paper 
to-day put forth a proposition which, if 
adopted, will, it is said, revolutionize the 
print paper industry of the country and the 
newspaper industry as well. They propose 
that newspapers in the future be printed in 
white on black paper instead of in black on 
white paper, thus bringing about a saving 
of millions of dollars annually in pulp wood, 
assisting in the preservation of forests and 
reducing the price of news paper to about 
one half the present price. 

Black paper can be made of old news- 
papers and almost.any fibrous. stock, while 
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white paper requires spruce and hemlock 
wood. Wisconsin paper manufacturers will 
try to interest Eastern manufacturers and, 
if possible, bring about concerted action with 
the publishers of the country. 


New Lamps and New Fixtures 


The fact that the new metallic filament 
lanips, at least those that have been thus 
far put upon the market, required to be 
used in a vertical position has set up a 
restriction, to a certain extent, in the de- 
sign of electric fixtures. The ability of 
the carbon filament lamp to burn in any 
position lead to its frequent use on chan- 
deliers and brackets inclined at various 
angles. This use may very likely have 
expressed the idea, if not the fact, that by 
pointing the lamp in a given direction the 
inaximum amount of light and illumina- 
tion would be delivered in that direction. 
In the very few cases in which reflectors 
were used this would hold true, but the 
practice was by no means limited to such 
cases. In view of the well-known fact 
that the carbon filament lamp gives its 
greatest intensity. at right angles to its 
axis renders attempts to direct its maxi- 
mum light by pointing the lamp in that 
direction sufficiently absurd. Except from 
the purely decorative point of view, the 
use of lamps in the vertical position, 
whether with base up or down, offers 
practically no restriction that will in the 
least hamper the illuminating results 
sought for. Given a definite flux of light 
and the manner of its natural distribution, 
and the illuminating engineer by the use 
of modern accessories can produce prac- 
tically any distribution and resultant il- 
lumination required. 

The special design of fixtures for use 
with the metallic filament lamps is an 
event which should be hailed with joy by 
all users of light, as well as those profes- 
sionally interested in illumination; for 
while the designs thus far produced can 
scarcely be called revolutionary, the very 
fact of the existence of designs that have 
been worked out with a combination of il- 
luminating engineering and artistic skill is 
full of promise for the general reform and 
improvement in fixture design for which 
there has been general and often loud 
clamour for some time. 
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From Our London Correspondent 


There are not wanting signs in our great 
cities that during the next lighting season 
- inverted incandescent gas burners will be 
adapted for street lamps extensively. At 
Manchester, although at present no in- 
verted burners have yet been used to any 
great extent, experiments have been made 
with practically all types of burners fixed 
in the ordinary street lamps, but the opin- 
ion of the engineer, Mr. J. C. Newbigging, 
has been that the lighting effect is not so 
good as with the upright burner. We 
understand that experiments are being 
made with the Graetzin form of inverted 
lamp, and with this lamp considerable suc- 
cess has been obtained, so much so that 
its extensive use is very probable; in which 
case the lamps will be fixed on the top of 
the ordinary lamp columns in harp-shaped 
brackets which will, it is thought, add to 
the ornamental character of the street 
lamps. The London Metropolitan Gas 
Company is doing something in the way 
of using inverted burners on the street 
lamps; experiments are being carried out, 
but no definite scheme has so. far been 
entered upon. 

A report has just been issued, giving 
some valuable particulars in regard to the 
street lighting in the city of Liverpool. 
The street lamps are distributed over a 
district containing 455 miles of streets. 
The nuthber of lamps lighted is 18,955, 
divided as follows: 


r—Streets.—, ——Courts.—, »—Passages.— 
Flat Flat Flat 

flame. Inean. Hlectric. flame. flame. Incan. 

276 14,109 222 791 £335 3412: 24 


Gas is supplied to the municipality by 
the Liverpool United Gas Company at 
2s. 3d (54 cents) per 1000 cubic feet; the 
total illumination in candle power value 
before midnight is 643,188, supplied at a 
cost of £47,780 ($228,344). In such a re- 


agrees -touthes vertical: 





port there / are, of course, - interesting 
items. We gather that experiments are 
being made with Gunnung’s system of 
automatically lighting and extinguishing 
street lamps; the committee has been so 
far satisfied that they have placed an order 
for 1000 of the lamps to be fitted up with 
the Gunnung automatic controllers. Dur- 
ing the twelve months 236,000 visits were 
made by trimmers .to incandescent lamps; 
the average number of lamps dealt with by 
each lamplighter is 111, in addition to 
lighting and extinguishing he has to put in 
time on lamp painting, etc. In Liverpool 
440 miles of streets are lit by incandescent 
gas, 934 miles by flat-flame burners and 
5% by electricity. 

We have just received a brief descrip- 
tion of a new form of shadow photometer, 
which the inventor claims to be capable 
of giving extremely accurate readings. In 
this photometer a grating is used to cast 
the shadow. It has a narrow mesh, the 
wires being inclined at angles of 45 de- 
The two sources 
of light that have to be compared are dis- 
posed at the same horizontal plane as the 
one on the vertically supported grating, 
while the one on the other side is a screen 
of matt glass. The light therefore casts 


“a pair of images of the grating upon the 


screen, and the distance between the screen 
is so arranged that the individual bars 
of shadow are at the same distance apart. 
The angles at which the light rays impinge 
on the grating and the screen are also so 
arranged that the right eye of the observer 
is in the axis of the rays proceeding from 
the left-hand light, and the left eye in the 
axis of the light coming from the right- 
hand source. This causes each eye to see 
only one set of shadows distinctly, a stere- 
oscopic effect being produced. When the 
two images coalesce, or become coincident, 
the observer seems to see a single set of 
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bars in space, the components of which 
appear to lie in different planes until the 
two lights have been so adjusted as to cast 
equal illumination upon the grating. With 
suitable reflecting mirrors, or prisms, the 
whole optical system can be fixed up on 
the ordinary bar photometer. 

Inventive genius is exceedingly active 
in the field of gas illumination. We give 
illustrations (Fig. 1) of some corrugated 
mantles; these are thus described in the 
specification attached to the patent. The 
patentee proposes to form in the fabric or 
other substance, always before incinera- 
tion, grooves, ridges, or indentations and 
excrescences or corrugations, arranged in 
any suitable way, and then incinerate the 
fabric. It is claimed that in addition to 
admitting of greater freedom in the ex- 
pansion and contraction of the mantle, the 
form of construction will brace the mantle 
and render it stiffer and better able to re- 
sist shocks and blows. The illustrations 
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show the mantles subjected to and shaped 
by the process; (2) shows the mantle at- 
tached to a ring of magnesia, and (3) the 
completed mantle after incineration. 

The automatic control of street lighting 
is receiving much attention, in several 
large towns experiments have been made, 
and in one or two systems are in practical 
and everyday operation. 
Stephenson, engineer of the Tipton Corpo- 
ration gas undertaking, has been unremit- 
ting in his labors to establish automatic 
control of the lighting and extinguishing 
of the street lamps. We cannot in this 
letter give a full description of the system 
adopted, but hope at no very distant date to 
contribute an article upon the several sys- 
tems which are in use in this country. Mr. 
Stephenson has adopted a pressure-worked 
system introduced by Messrs. Alder & 
Mackay, of Edinburg. The system is 
operated by a wave of pressure in excess 
of the maximum working pressure, which 
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is given by manipulating the station gov- 
ernors at the works or by means of a 
pressure raising fan. The action of the 
wave of pressure upon the apparatus is to 
raise a bell which is connected up inter- 
nally to the mechanism and thereby oper- 
ated. The bell is weighted to overcome 
the maximum pressure, and it is only 
when the excess pressure is put on that 
the bell rises, and brings about the lighting 
or extinguishing of the lamps. During 
the fixing a pressure of about three-tenths 
in excess of the maximum working pres- 
sure was maintained and the bells were 
only weighted to just overcome this, the 
reason of this being to guard against any 
possible trouble afterward should the town 
pressure accidentally rise to the extent of 
one or two tenths. Mr. Stephenson has 
had the system at work for two years, and 
now the apparatus is fitted to practically 
all lamps in the district, numbering 456, 
of which 14 are refuge, or special, lamps. 
The success of the system is dependent 
upon the bye-passes keeping alight; the 
lanterns must be strong, and as nearly as 
possible wind-proof. The system may be 
adapted to flat-flame, inverted, or upright 
incandescent burners. The saving in labor 
is considerable, but the more direct econ- 
omy is to be found in the reduction of con- 
sumption because of the instant control of 
the lighting and extinguishing of all burn- 
ers and the great saving in mantle-rods 
and glasses. The following table shows 
the conditions obtained at Tipton in 1903- 
04-05 and the present reductions: 


Year. Mantles. Rods. Glasses. 
LIOS etter tee cee 6.445 968. 4.099 
LOOA Raa: eyo ees 6.3806 858. 2.891 
ADO DAR eter eters 7.195 689. 4.255 
LOO TER Ree Bere 4.508 Sone 2.248 


The extra pressure needed should not 
exceed I inch, and in many towns this 
might well be reduced to 5-10 inch. The 
duration of the extra pressure may range 
from half a minute to a minute and a 
quarter. If consumers find the wave of 
pressure objectionable, burner governors 
should be resorted to. There is no doubt 
that the system is in every sense a prac- 
tical solution of automatic control of pub- 
lic lighting. 

From time to time we have called atten- 
tion to methods devised to switch gas on 
and off much in the same manner as is 
done with the electric light, by means of 
a tumbler switch. M. H. E. Kelvey, an 
architect, has devised a new valve tube 
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FIG. 2. 


burner to control gas supply to the burner 
from a distance. The valve is actuated by 
mercury and is operated by pneumatic 
pressure, the tumbler or other switch being 
used. A very slight pressure is sufficient 
to operate this valve. Fig. 2 shows the 
construction and operation of the valve, 
which is intended to be screwed on below 
the burner. The valve is shown with the 
main gas passage sealed. The air pres- 
sure acts through the inverted U tube F 
and holds the mercury up in the seal. The 
chamber £, into which one leg of the U 
depends, is closed, but the chamber G, into 
which the other leg dips, is open to the 
atmosphere, so that there is no possibility 
of an excessive pressure being put on to 
blow out the seat, and excess of air simply 
blows away through G. When the air 
pressure is taken off the mercury falls back 
into the airtight chamber F, but there is 
always sufficient mercury to prevent any 
escape of gas through G; the intercepting 
chamber J prevents the mercury passing 
into the air tube by inserting a screw into 
the duct K, which connects L and E. The 
mercury is confined Ss the transit of 
the valve. 
Cuarces W. Pics 


times over. 
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From Our Readers 


The following letter was referred to in 
our editorial pages in the last issue, but 
was unintentionally omitted: 

THE ILLUMINATING ENGINEER, 
New York City. 


“GENTLEMEN: 


In your March issue you have an arti- 
cle entitled “The Commercial Signifi- 
cance of the Tungsten Lamp.” I wish to 
take issue with the writer of this article 
from the Central Station point of view. 
He seems to be half-hearted in his belief 
regarding the use of the Tungsten Lamp, 
as to whether the Central Station will. 
adopt it, or be inclined to hamper its de- 
velopment. Having spent twenty years in 
the Electrical Industry, and my experi- 
ence dating back to the 5 and 6 w.p.c. 
lamp, we welcome with delight the 3.5 
and the 3.1, and I am positive that my 
brother central station operators will 
agree with me that the 1.3 or even the 
I w.p.c. lamp, is by far the best unit to 
use after the cost of production has been 
minimized.. “It is)*the experience © of 
every Station Operator that the lower the 
price per k.w. hour or as we should say, 
the lower the price per lamp hour, the 
more satisfied are our patrons, and the 
greater is our revenue. 

In one company, where the writer spent 
sixteen years, the price per k.w. hour was 
reduced during that period, from 18 cents 
to, in some instances, as low as 3 cents, 
and it is a fact that the net revenue of 
this company multiplied itself several 
It is my opinion that in place 
of trying to educate the Central Station 
Men, the manufacturers should endeavor 
to build a lamp that will stand rougher 
handling, or when they give us a lamp 
that has life and a low consumption, they 
have solved one of the greatest problems 
in our business. 

Sincerely yours, 
FRANK C. W8HITE, 
Secretary and Manager. 

Amarillo Water Light & Power Com- 

pany, Amarillo, Texas. 
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Before and After: An Object Lesson in Spectacular 
Lighting 


There is an old saying about not missing 
the water until the well runs dry. The 
truth of this might be impressed upon city 
dwellers in a most convincing manner by 
shutting off the water supply, even for a 
few minutes. The same holds true in a 
scarcely less vital sense in the case of pub- 
lic lighting. We have become so accus- 
tomed not only to lighted, but to brilliantly 
lighted streets in the more frequented parts 
of town that we can hardly conceive what 
it would be to have them in darkness. The 
human species adapts itself to its environ- 
ment quicker than any other known ani- 
wal, especially if the change is in the way 
of increased comfort or pleasure. It is 
astonishing how quickly we can accustom 
ourselves to luxuries and come to consider 
them simple necessities. There was. a 
time before streets were lighted at all, and 
yet people seemed to go their ways in some 
manner or other, and there were days be- 
fore there were any electric signs, out- 
lining, or other spectacular lighting, and 
still people existed. 

In many cases has sprung up within so 
short a space of time that the days before 
it existed can be clearly recalled, and in 
imagination the difference between the old 
and the new be pictured. But to make this 
picture more vivid, it occurred to the man- 
ager of the electric lighting company in 
Scranton, Pa., to give an object lesson of 
this kind. The work of electrifying this 
city in the way of spectacular lighting has 
been carried out with such rapidity, vigor 
and success within the past year, that the 
principal business streets have been com- 
pletely changed in appearance at night. In 
order to impress this fact upon the citi- 
zens, the simple scheme of turning off all 
this additional lighting for a short space 
of time was hit upon and carried out. A 
more impressive method of demonstrat- 
ing what spectacular lighting does to give 
a city an air of gaiety and prosperity 
could not have been devised. 

The following account of the results is 
from one of the Scranton dailies: 


How it used to be in the central city at 
night before the energetic management 
of the Scranton Electric Company and 
the up-to-dateness of the city’s merchants 
gave us a “Great White Way,’ was shown 
to thousands of persons who happened to 
be on the streets Saturday night when, 
promptly at 8.30 o’clock, all electric sign il- 
lumination went out and stayed out for a 
full minute before it was switched on again. 

It was a free vaudeville stunt that was 
worth coming a good distance to see. The 
idea of the company was to show the people 
how dark it was before the introduction of 
the new business methods of the company 
when it came here a little over a year ago, 
and what has been accomplished in a com- 
paratively short time. The results were re- 
markable, and it is doubtful if anybody would 
want to ever go back to a year ago. 


It did not come to the company at the 
time it came here that it would be a good 
idea to take a picture before it got busy, but 
recognizing what a good thing it would be 
to show “Scranton before and after” it 
originated in the fertile mind of H. L. 
Doherty, president of the company and 
others, that the only way to do it would be 
to turn lights out for a while. So, when the 
hands recorded 8.30 o’clock on Saturday 
night, Manager George N. Tidd and Duncan 
T. Campbell, of the new business depart- 
ment, gave the signal for “lights out.” In- 
stantly the flood of lights in the various 
signs went out, and such a darkness—it was 
like an eclipse. The big crowd on the streets 
had read of the novel act in advance, but 
when, as the moment for “lights out” come 
a peculiar feeling swept over it. As if by an 
unknown impulse people stopped, stood still, 
wondered a moment and had hardly given 
expression to the wonderment of the whole 
thing when suddenly it was light again. The 
sixty seconds were gone. The contrast was 
striking, nay, vivid, and the lesson powerful 
in its impression. For the next hour it was: 
“Did you see the lights go out?” “ Where 
were you?” “Great, wasn’t it?” 

Nothing could have served better to indi- 
cate the popularity of electricity and the 
progress being made in store illumination 
than the simple turning on and off of the 
switch. 
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A Lesson in Practical Hluminating Engineering as 
Picked Up by the Man on the Street 


Illuminating engineering has been quite 
generally recognized as a valuable aid in 
the sale of both illuminants and illuminat- 
ing apparatus, but the fact that it is not 
yet universally used is evidenced by the 
experience of a practical constructing il- 
luminating engineer, as related below. 
The argument of the salesman is reported 
as nearly as possible in his exact words, 
and the illustrations are from his own 
pencil sketches made in the course of his 
“argument.” He represented a lighting 
device especially adapted to show-window 
lighting, and no doubt thought himself 
particularly capable of discussing the 
problem. 

“ You illuminating engineers are in the 
wrong. You are trying to tell the people 
what they should have, and as a result 
you are practically up against it. Now 
take the matter of window lighting; the 
most successful manufacturer of window 
lighting devices has secured his present 
enviable position by making whatever 
contraption the owner of the window 
thinks is best. 

“Now there is one basic principle 
which you illuminating engineers may 
know nothing of—water, air and light 
follow similar natural laws. Throw 
water against a wall and it splashes back 
to fall down in a splattering mass. Direct 
the stream against a curve, and the water 
will be directed along the line of the curve. 
Now take the case of glass with prisms, 
of which many are being sold. Put a 
lamp in a reflector of that character— 
what can you expect? The pockets fill 





FIG: it. 


up and you can’t hope to get any kind of 
diffusion. 

Take a window like this (see Fig. 
2), and the light will take the direc- 
tion shown. How can you expect to light 
a window that way? The thing looks as 
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though it would do the work because it 
looks bright from the amount of light 
which is circling around the lamp, but 
you can see that the light which will spill 
over, and get down into the window, is 
very little. Now this would be the proper 
way to treat a window. For a white light 
you should paint the window white, for a 
red light use red paint or mahogany finish, 
with a weather oak finish or black paint 
VOUT eta 

“Now, to come to my idea: By using a 
trough like this (see Fig. 2), and having 
the back top corner of the window proper- 
ly curved, you direct your light just as 
you would water from a hose, and it falls 
down the back of the window, quietly 
flowing out over the goods, and flooding 
them with light—that’s diffusion. That’s 
the way to properly light a window; and 
what is more, one-half the lamps you 
would use is all that would be necessary 
under this system. Some day I am going 
to prove it. 
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Pieces: 


“No, I have not enough money to spare 
to make the change these hard times, but 
when I do I will let you know, and you 
can have a photograph taken of it. A 
photograph which will show the flow of 
light and the diffusion on the goods just 
the same as is shown in some of the pic- 
tures you have, only I can see that your’s 
are photographs from pictures which have 
been painted and touched up to show the 
light in the way you would like to believe 
it looks. 

“May I have those sketches?” 

“Sure; take them along, and study them 
up; those are principles which you cannot 
afford to overlook.” 


The Right Sign in the Right Place 


“The up-to-date electric sign is a profit- 
able investment,” said the proprietor of a 
well-known down town restaurant to a 
representative of THE ILLUMINATING EN- 
GINEER. “ Look at my only sign. Here it 
is broad noon on a sunny day, and the 
way to this basement eating place is 
lighted by eighteen 16 c.p. lamps placed 
within the border of what might be termed 
a refrigerator filled with choice meats, 
vegetables, and fruit. Suppose I had put 
over the entrance to this basement en- 
trance—my only entrance, in fact—the 
ordinary gilt lettered sign board bearing 
my name with the word ‘restaurant’ fol- 
lowing; would that have amounted to any- 
thing as a trade puller? I guess not. I 
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went to work in a different fashion. My 
problem was to attract attention to a nar- 
row stairway—just 8 feet wide, to a base- 
ment in a building which is covered with 
signs, and the windows of whose ground 
floor stores are filled with elegant wares 
that attract the eyes of passers. Until I 
put in my electric sign few people except 
a number of regular customers knew there 
was a restaurant beneath this building. 
At first I thought of putting up a big arc 
lamp with a globe inscribed with my name 
and business. I called in an electrical en- 
gineer to talk things over. He said: ‘ Let 
me think the problem over for a day or 
two; then I will report.’ In two days he 
came in with a drawing of a marble 
framed and plate glass fronted ice box 
to fit over the door to the basement. The 
picture showed a leg of lamb, a plate of 
sirloin steak, a bunch of celery, a pine- 
apple and a platter of apples and oranges. 
Around the border were eighteen frosted 
16 c.p. lamps. I took the drawing in my 
hand, walked out to the front of the build- 
ing, looked at the dingy blank space just 
over my entrance, and pictured in my 
mind what a superb picture that drawing 
would be when worked into a handsome 
ice-box of marble and plate glass filled 
with appetizing meats and vegetables and 
fruits placed to hide that dingy wall space 
and all lighted up with electric lamps. 

““What do you think of it?’ said the 
electrician. 

“* Think,’ said I, ‘why, I think you 
are a past grand master of the art of hit- 
ting off good things to the king’s taste— 
and you are my friend forever. Now you 
just come down stairs and be measured 
for the best steak with mushrooms and 
whatever else that’s good in my place, and 
then you just rush around to your shop 
and hustle out that sign for me. The de- 
sign and the price are right.’ 

“In ten days the sign was set up, and it 
has been from the beginning a big trade 
puller. Every day we see new customers. 
Nearly all speak to the cashier and say, 
‘that tempting display of viands in that 
cute little ice chest, if so it is, above the 
door, made me think that a place that 
showed such good food in the form of a 
signboard must be a good place for a 
meal.’ As we live up to the samples 
shown, we are doing a very large increase 
in trade over the intake before the electric 
sign was placed at the entrance.” 
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GEORGE WILLIAMS, 


Commercial Enginecr for H. lL. Doherty & Co. 


Is There a Growth of Popular In- 
terest in Illumination P 


By GErorGE WILLIAMS. 


There is, and plenty of proof of it with- 
out resorting to statistics. 

The popular interest in anything is 
well worth a review, but this growth of 
popular interest in illumination demands 
a new consideration and action by those 
engaged in the lighting industry. 

Fashions and customs of centuries have 
vanished with this demand for light. The 
stinting of illumination is distasteful and 
discourteous wherever practiced before 
people. This is true in the home, in the 
hail, in the store or in the school, in the 
community or in a municipality. 

Commerce has removed the board shut- 
ter from the shop windows, decency and 
architecture has taken it from the dwell- 
ing, but it is this growing demand for light 
which prompted the revolution. 

Popular interest in illumination has 
caused our plans of a few years ago to 
look niggardly. The wiring, piping and 
other lighting equipment is now inade- 
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quate for the requirements of the most 
desirable patronage. We provide for one 
lamp where ten will be demanded, and 
present propositions becoming a peanut 
stand rather than the big department store. 

The public is in a receptive attitude for 
a higher standard of lighting. Decorative 
lighting was never so in approval as now, 
and the approval is gauged by the size 
and design of the displays. 

There is something more to the lighting 
industry than the process of supplying the 
bare needs of public safety or of supplant- 
ing one form of illuminant with another, 
and in somewhat the degree that elec- 
tricity has expanded the sphere of trans- 
portation, heat and power, so is illumina- 
tion opening up new fields for itself. 

There surely has never been a method 
of expressing a word or a message so ef- 
fectively as by electricity. An advertise- 
ment is compelled to attract the eye, the 
ear, or both, or it is not advertising; the 
public favors that which attracts the eye 
and in this application of light, advertis- 
ing is developing the greatest medium for 
dispelling darkness in the central city. Il- 
lumination has been stimulated in some 
cities more by enterprising advertisers 
than by those in the lighting business, the 
conception of many of the purchasers be- 
ing broader than that of the salesman. Is 
this not proof of a growing demand? 
Many products could not thrive so well 
underssuch. Ja” process. 

Another sign of the progress is the 
favorable comment excited in the press 
and among the traveling public whenever 
normal development of illumination takes 
place in a city. Traveling men can tell 
you where the new business departments 
are located. People still talk about the il- 
luntinations at the World’s Fair. The re- 
cent illumination of the World Building in 
New York on the occasion of their twenty- 
fifth anniversary attracted 40,000 people 
from residence districts many miles away. 
‘he outlining of the New Singer Building 
tower attracts more attention than the 
Statue of Liberty, and the Great White 
Way has magnetized the world. 

A popular demand for any product will 
soon support its literature and there has 
been a phenomenal increase in demand 
during the past year for journals which 
pertain to illumination. A magazine de- 
voted to popular electricity was recently 
exploited and already has commanded a 
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market on the news stands. The literary 


magazines now frequently illustrate night 


views showing remarkable illuminations, 
and the advertising pages carry more in a 
single month’s issue to advance lighting 
equipment than the total copy of that kind 
previous to 1900. In those pages we find 
the kerosene lamps still exploited and va- 
rious types of lighting device; these do 
not flourish because they are preferable, 
but on account of the demand for light. 
The success of many commodities even 
after a demand was made for them, was 
governed by the manner in which they 
were served up to the public. The indus- 
tries and institutions which have arisen 
with the development of the automobile, 
the correspondence school, the office filing 
system, and the cash register, can all thank 
their promoters for existence. Utility and 
merit alone will not insure a sweeping 
success of the illumination arts, but the 
new business man will, if he is given sup- 
port equal to that accorded any other com- 
mercial project which has been successful. 


Litigation in Regard to Flasher 
Patents 


We recently received the following 
notice from the Reynolds Dull Flasher 
Company, at Chicago: 


INJUNCTION NOTICE. 


Judge Kohlsaat, in the United States Cir- 
cuit Court, Northern District of Illinois, 
handed down an opinion on April 22, 1908, 
sustaining E. R. Dull’s Sinclair patent, allow- 
ing injunction restraining Reynolds Electric 
Flasher Manufacturing Company at ror Fifth 
Avenue, Chicago, from further manufactur- 
ing and selling what have heretofore been 
known as the “Reynolds” and “Reco” 
flashers. Dull’s patents can be used only by 
Reynolds Dull Flasher Company, 152 Fifth 
Avenue, Chicago. 


Fully appreciating that there are always 
two sides to a story, and especially to a 
law suit, we have sent a letter of inquiry 
to the Reynolds Electric Flasher Mfg. 
Company, in Chicago, to which we re- 
ceived the following reply: 
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THE ILLUMINATING ENGINEER, 
New York. 

GENTLEMEN: We are in receipt of your 
favor of the Ist inst., referring to the notice 
you received from Reynolds Dull Flasher 
Company, and thanking you for bringing this 
matter to our attention we take pleasure in 
stating the following: 

We have issued a circular letter, which we 
have sent out to all our present and former 
customers, and of which we inclose herewith 
copy for your perusal. 

You will see from this letter how the exact 
situation stands. 

Very truly yours, : 
REYNOLDS ELECTRIC FLASHER MFc. Co. | 


Cuicaco, May 4, 1908. — 

Dear Sir: On April 22 a judgment was 
rendered in the Circuit Court of this city 
restraining us from the further manufacture 
of the Reco and Improved Reynolds 
Flashers. This decision was reached in con- 
sideration of the fact that our type of flashers 
had embodied certain parts protected by a 
patent granted in 18606. 

Although we have always felt that our 
devices were no infringements, but the re- 
sult of many years of careful and costly ex- 
perimenting, we are neither surprised nor 
handicapped at this decision of the court. 

On the contrary we have well provided 
ourselves for this event, and we have a flash- 
ing device that is superior to our previous 
flashers and to those of any competitor. 

This flasher we have named the “New 
Reco.” The New Reco is now on the mar- 
ket, and cuts and explanations of its su- 
perior features will be mailed you as soon 
as the photolithographer and printer have 
done their work. 

In the decision of Judge Kohlsaat of the 
United States Circuit Court he gives us full 
credit of re-inventing the Sinclair device, 
without having seen or heard of the Sinclair 
patent. He also gives us due credit for hav- 
ing made the electric flasher a commercial 
machine, and for resurrecting the patent from 
its burial in the tomes of the Patent Office. 

There is therefore not the slightest reason 
for our friends to be alarmed. Nothing has 
been changed in the course of our business, 
and we shall continue to make every effort 
to justify the confidence our friends have al- 
ways been kind enough to place in us. 

Thanking you for past favors, and trust- 
ing that you will kindly and justly appeciate 
the situation and again favor us with your 
valued orders, we thank you for your con- 
sideration and beg to remain. 
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A Commendable Example of Com- 
~ mercial Illuminating Engineering 


Those who have looked upon illuminat- 
ing engineering simply as a theoretical 
science, of value only as a topic for aca- 
demic discussion, will do well to observe 
the extent to which it is being practically 
applied in the commercial field, a note- 
worthy instance of which is furnished by 
the National X-Ray Reflector Company, 
of Chicago. We have had occasion here- 
tofore to mention the excellent products 


Gentlemen: 


The table below shows 
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turned out by this company, and it is grati- 
fying to learn that they are utilizing the 
principles of illuminating engineering 
quite as fully in the sale of their particular 
line of goods, as they are in the design 
and construction of their apparatus. The 
following is a copy of the form of propo- 
sition which they regularly submit to all 
prospective customers. We give it simply 
as an example of the commercial applica- 
tion of illuminating engineering, without 
prejudice to the merits of their own or any 
other type of reflectors. 


Chicago, 190 


saving to be obtained by using 


reflectors and Gem high efficiency or 


lamps in 


of your show windows in place of old style 


inefficient devices and old style 16 or 32 candle power carbon 


filament lamps. 


While only an estimate, the 


table is very conservative and 


the installations using our reflectors will give you at least an 


illumination equal to the old style; 


brilliantly lighted windows are 
have specified a sufficient numb 
illumination obtained at 






Present Installation 


NanmBer of Laraps used | 


1 Enitial candle power per 
Lamp 


Total initial candle power 


a greater cost 


Helmets Helmets 
Foke Bonnzets with ordinary Poke Dineen: with Poke Bonnets t with 
16-c. p. Carbon Filament Gem-High Ejificlency Tungsten { Lamps 
Lamps Lamps Tantaloon 


appreciating that 
of the greatest importance, 


in-fact., 
we 

er of lamps to more than equal the 
with old style equipment. 




































Watt ape lepeee dy 
per LaAsp per iROUE 








Total watt consumption 
per hour 


















Total kilowatt 
tion per year 


consump- 








Cost of current 
per kilowatt 





Cost of current per year 














Cost of Lamps, each ~ 











Cost of Lamps per year 


Tetal maintainance 
coel per year 














178 


Personal Paragraphs 


The extensive new quarters of the Elec- 
tric Motor & Equipment Company have 
been opened for business at 232 Market 
Street, Newark. There the company has 
almost 20,000 square feet of floor, which 
will be given up considerably for the dis- 
play of various types of incandescent 
lamps which are made by the General 
Electric Company, the Electric Motor & 
Equipment Company, being the sole agents 
for the Edison lamps. 
_._Mr. S. H. M. Agens, manager, has up- 

to-date ideas regarding the exhibition of 
lighting fixtures. He believes that con- 
fusion in display should be avoided, and 
to that end he has partitioned off separate 
rooms, fully furnished, into which he may 
induce possible purchasers to the end that 
he may show them what the fixtures will 
look like when properly installed amid 
proper surroundings. The company will 
be the representatives for New Jersey for 
the Cleveland Gas & Electric Fixture 
Company. In addition to lighting fixtures, 
the company manufactures a full line of 
electrically illuminated signs and patriotic 
and society emblems, sign-flashers, time 
switches, photometers, stage-foot and bill- 
board reflectors. The plant will include a 
well-equipped electrical machine estab- 
lished for its manufacturing and for gen- 
eral repair work. 


The business interests of the H. W. 
Johns-Manville Company, in the city of 
Detroit and the territory adjacent there- 
to, have increased to such an extent that 
a new branch is about to be opened by 
that company. This branch will be located 
at No. 72 Jefferson Avenue, Detroit, under 
the management of Mr. Willard K. Bush. 
Mr. Bush is well and favorably known 
throughout that section of the country, 
having been connected with the Milwaukee 
branch of the company for a number of 
years. The company will carry a complete 


THE ILLUMINATING ENGINEER. 


stock of goods at the Detroit branch, so 
that shipments can ordinarily be made 
direct from Detroit stock. 


Mr. H. R. Fothergill, M. E., formerly 
of Philadelphia, Pa., and Wia£ilmington, 
Del., has resigned as Genl. Supt. Green- 
ville Traction Company, Supt. Greenville 
Gas & Electric Light & Power Company, 
Supt. Paris Mountain Water Company, 
properties located in Greenville, S. C., 
and owned by American Pipe Manufac- 
turing Company, of Philadelphia, to be- 
come engineer and manager of the Scholi 
Engineering Company, entering the field 
in the allied lines in which Mr. Fothergill 
is an expert. 


The Excello Arc Lamp Company has 
moved to 30-32 East. Twentieth Street, 
and their Mr. Hirshberger has fitted up 
some very attractive show-rooms and 
offices. On the street floor are the show- 
rooms and sales department; and the base- 
ment has been equipped by the company 
for the mechanical details of the business. 

The District Office maintained by Allis- 
Chalmers at San Francisco in charge of 
Mr. H. D. Scribner, manager, has been 
removed from the Atlas Building to the 
Phillips Building, 599 Mission Street. As 
it is only a step from one building to the 
other, callers will have no difficulty in 
finding the new location. 


Complaint was filed in the United States 
Circuit Court in New York - by the 
Westinghouse Electric & Mfg. Company 
against the Beck Flaming Arc Jamp 
Company of New York, for infringement 
of the Bremer patents covering the manu- 
facture of Flaming Arc Lamps. Similar 
action will shortly be taken against other 
infringements as the Bremer patents 
owned by the Westinghouse Electric & 
Mfg. Company are basic on this type of 
lamps. a5 


QBQBQAQASCA2 


THE ILLUMINATING ENGINEER. 


co 
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A New Cluster. Unit 


Large ws. small units is a question that 
has been much discussed by illuminating 
engineers, and so far without any general 
agreement as to results. Both have their 
advantages and their place in illumination, 
and the aggregation of small units, such 
as incandescent electric lamps, to form sin- 
gle units, as in the case of chandeliers and 
clusters, is a practice that seems likely to 
cortinue without diminution. Eventhecom- 
mercial advent of the higher power, higher 
efficiency incandescent lamps, does not 
seem destined to preclude the use of clus- 
ters. The multiple socket, which is commer- 
cially known by what seems to us a rather 
clumsy name, the “ wireless cluster,” with 
its adoption of special reflectors, has pro- 
duced a type of unit which combines a 
very high degree of illuminating efficiency 
with simplicity and cheapness of construc- 
tion, and a fairly artistic appearance. The 





BENJAMIN CLUSTER FOR TUNGSTEN LAMPS. 
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necessity, however, of placing the metallic 
filament lamps in a vertical position has 
required a re-construction of these units. 
The Benjamin Electric Manufacturing 
Company, which is chiefly responsible for 
the introduction and enormously extended 
use of cluster units, has, according to its 
ustially practice.of “being, in — the « lead, 
brought out a special form of cluster 
adapted to the use of metallic filament 
lamps in their required position. The il- 
lustration gives a clear idea of its general 
design. The cluster measures 25 inches 
over all, and consists of 3¢-inch pipe, with 
34-inch casing, crowfoot, top canopy, 
cluster body, 18-inch opal reflector, and 
wiring connections. The brass base is 
covered with a frosted aluminum reflector ; 
the unit is furnished for four, five and six 
lights, either with or without the center 
lamp, and with or without pendant switch. 
It is symmetrical in outline, and pleasing 
in appearance, and affords an effective, 
convenient and économical fixture for 
public lighting purposes. 


The Daniels’ Boulevard Lighting 
System 


The readers of THE ILLUMINATING 
ENGINEER: wilk-probably be interested in 
a new specialty which has recently been 
placed on the market by the Jandus Com- 
pany—the Daniels’ Boulevard Lighting 
System. 

As indicated by the accompanying fig- 
ure, each unit of the Boulevard Lighting 
System consists of a reinforced concrete 
base, shaft and capital of Ionic design, 
the whole surmounted by a complete arc 
lamp mechanism enclosed within a twenty- 
inch opal glass ball globe. The system 
has been designed to operate on multiple 
direct current, multiple alternating cur- 
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rent and series alternating current circuits, 
and is, therefore, especially adapted for 


use either in city business quarters, where © 


direct current is usually furnished or in 
residence and outlying districts where al- 
ternating current is in use. The lighting 
of boulevards, parks, public squares, public 
buildings, capitol grounds, business blocks, 
private drives, amusement parks and 
many other applications fall within the 
sphere of the Boulevard Lamp. 

During the development of this system 
many experiments were made with both 
iron and concrete posts, but concrete 
seems so admirably adapted to this par- 
ticular service that several standard de- 
signs have been adopted by the Jandus 
Electric Company. However, cast iron 
supports are often recommended and can 





be furnished when desired. The concrete 
posts are moulded and finished to corre- 
spond to sandstone, marble or granite—: 
in fact, any natural stone or marble finish;) 
ranging in ‘color from deep gray to pure 


white. They are practically indestructi- 
ble and are much more artistic than paint- 
ed jib or goose-neck supports, whose pres- 
ence by day produces discord in otherwise 
harmonious surroundings and which also 
require frequent applications of paint to 
preserve their integrity. The concrete 
column will not oxidize or deteriorate un- 
der the worst atmospheric conditions and 
the cost is so reasonable that the system 
has been applied economically to ordinary 
street lighting. Heretofore iron and wood 
have been the only materials available for 
electric lamp posts, gas lamp supports, 
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park seats, railings and the like, but as 
neither of these materials can be success- 
fully treated for outdoor work in its nat- 


_ ural finish, there is always a suggestion 


of artificiality. Owing to its suscepti- 
bility to any natural finish, concrete can 
be made to harmonize with any outdoor 
surroundings — buildings, walks, curb, 
street paving, etc. Even among trees and 
flowers the stone finish seems more in 
keeping with its environments than any 
other material. 

The lamp structure is a slight modifi- 
cation of the well known Jandus Fig. 80 
tvpe, the only alteration necessary being 
to shorten the mechanism. Even though 
somewhat shorter than the regular type of 
lamp, it is possible to use a nine-inch upper 
carbon and a four-inch lower carbon, 
which together with the use of the Jandus 
patented diffusion chamber, insures an av- 
erage life of one hundred and twenty- 
five hours per trim. The lamps are of the 
so-called enclosed type and are fitted with 
light opal inner globes and completely 
surrounded by twenty-inch opal glass balls. 
The large globe insures perfect diffusion, 
entirely eliminates the glare of the arc, 
and produces a quality of light heretofore 
unequalled. 

We are sending you under separate 
cover an electrotype of a single unit of 
the Boulevard Lighting’ system, which 
you might want to use with our short 
write-up. 


A New Reflector 


_ A new reflector unit of the trough type 
has been designed by that veteran re- 
fiector manufacturer, Nelson Weeks, of 
New York. An end view of this reflector 
is shown in the accompanying cut. The 
reflector is longer than would appear from 
the cut, however, being designed to take 
two standard incandescent lamps in a hori- 
zontal position. As will be seen, the re- 
flecting surface is parabolic in outline, 
and is made of corrugated glass, silvered, 
which gives a very high reflecting power. 
A novel feature of this reflector, which is 
protected by patent, is the use of a plug 
fitting the /erdinary receptacle and | at- 
tached to: the teflector by a swivel joint, 
so that the light- ‘may be directed in any 
desired location. Fitted with two 16 c.p. 
carbon filament lamps, it gives a maxi- 
mum intensity of 125 c.p. It should prove 


THE ILLUMINATING ENGINEER. 


a very useful device for the lighting of 
show-windows, pictures, etc., especially in 
the case where receptacles are already in- 
stalled, in which case no additional wiring 
is required, but simply screwing the at- 
tachment plug into the receptacle and 
placing the lamps in position in the re- 
flector. 


Fixtures for Tungsten Lamps 


The desirability, if not the actual neces- 
sity, of constructing fixtures especially de- 
signed for the use of the new high effi- 
ciency lamps is noted elsewhere in this 





issue. Among those who have recognized 
this necessity, and come to the front with 
suitable designs must be included the Dale 
Company, of New York. One of their 


designs, which will appeal to the general - 


user for its simplicity, graceful lines and 
purely electrical appearance is shown in 
the illustration. This, however, is only 
one of many equally good designs which 
are fully illustrated in their catalogues. 
The prices are said to be as attractive as 
the designs. 
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A Multiple Luminous Arc Lamp 


The luminous metallic arc is now rec- 
ognized as the most efficient and best all- 
around street illumination in commercial 
use. This system of street lighting hav- 
ing passed the experimental stage, is now 
in quite general use. For low voltage, di- 
rect current multiple circuits, however, 
there has been but little use made of the 
luminous arc lamp. 

The General Electric Company has now 
on the market a luminous arc lamp for 
operation in multiple on direct current 
circuits of from I00 to 125 volts. The 





general form of this lamp can be seen by 
referring to Fig. 1. The casing is of solid 
copper with a black oxidized finish and of 
sufficient thickness to form a durable hous- 
ing for the lamp mechanism, as well as a 
substantial support for the outer globe and 
its supporting ring. 

Figure 2 is an interior view, showing 
the mechanical construction of the lamp. 
The main frame consists of a 1% inch 
iron pipe connecting the top and bottom 
castings. This method gives a rigid con- 
struction and at the same time provides 
a suitable center draft or chimney for dis- 
posal of the arc fumes. At the top this 
chimney is protected from rain and snow 
in. such a manner as not to interfere in 
any way with the natural and uniform 
draught required for the proper action of 
the arc. 
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The upper or positive electrode consists 
of a drop forging of copper. With a large 
volume of copper and a large radiating 
surface, it is possible to keep this elec- 
trode at a low temperature. This condi- 
tion together with the peculiar character- 
istics of the luminous arc, results in a slow 
wearing away of the copper. The copper 
electrode in a 4 ampere lamp will require 
renewal after about 1,800 hours’ opera- 
tion; or with an average burning of 5 
hours per day will last about one year. 

The lower electrode which is responsi- 
ble for the flaming characteristic of this 
lamp, is an iron tube about 34 inch in 
diameter filled with a prepared composi- 
tion. One electrode only is used at each 
trimming, with a life of about 150 hours. 

There are two single magnets, with two 
armatures mechanically connected. The 
action is positive and at the same time 
remarkably sensitive; responding quickly 
to any variations of the line or arc, and 
thus maintaining a close regulation of 
the current. 

Figure 3 shows a comparison of photo- 
metric measurements of a 5 ampere D. C. 
enclosed arc, a 7.0 ampere A. C. enclosed 
arc and a 4 ampere magnetite arc. Even 
with the decreased wattage the increased 
candlepower, as shown by the outer 
curve, is noticeable. The characteristic 
distribution of the luminous arc, with its 
maximum intensity near the horizontal, is 
well known. This natural distribution can 
be changed to meet other street lighting 
requirements by the use of correctly de- 
signed concentric wave reflectors. 

In general, the lamp needs little atten- 
tion; less, in fact, than the enclosed lamp, 
as there are no enclosing globes and gas 
caps to require careful haindling, cleaning 
and renewing. The luminous arc lamp is 
specially recommended for the lighting of 
foundries, machine shops, train sheds, 
freight houses, drill halls and riding acad- 
emies. 


An Improved Panel Board 


A new type of Panel Board has recently 
been placed on the market by the Machen 
& Mayer Electrical Mfg. Company, of 
Philadelphia, Pa., which embodies a num- 
ber of important improvements in panel 
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board construction. The switches used on 
these panel boards are of either the Push 
Button or Lock Switch, quick make-and- _ 
break type. As all live parts of the switch 
are covered up, the buttons merely excend- 
ing through the face plate, there is no dan- 
ger of the operator coming in contact with 
live parts as with knife switches on the 
ordinary panels. The face plates which 
cover the switches serve as a convenient 
directory of the various circuits, as the 
names of the circuits can be engraved over 
each switch. Where panel boards are lo- 
cated in hallways, in public buildings, or 
in places where it is desirable to have the 
lighting circuits under the control of some 
special attendant, lock switches are used, 
which can only be operated by a key spe- 
cially designed for the purpose. With the 
flush type of panel it is unnecessary to open 
any door to operate the switches, either of 
the Push Button or Lock Switch type, the 
door being opened only when a blown fuse 
is replaced. The Underwriters’ specifica- 
tions are followed in every respect in the 
construction of these panel boards, and 
the “M. & M.” Shallowest Flush Push 
Button Switches used in their construction 
have been tested by the Underwriters and 
are approved by them. Patents have been 
applied for covering these panel boards. A 
catalogue illustrating and listing this line 
is now ready for distribution. 


* 
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DRY GOODS STORE LIGHTED BY GRANT FLAME ARC LAMPS WITH WHITE CARBONS. 


‘A New Flaming Arc Lamp 


The Grant Flaming Arc Lamp manufac- 
tured by the German American Electric 
Company of New York is one of the latest 
types of arc lamps put on the market, and 
embodies features of simplicity in its con- 
struction not found in any of the existing 
types. The lamp is of gravity feed type, re- 
quires no clockwork, gears, clutches, shunt 
coils, dashpots, or resistances, but feeds the 
carbons by gravity only. The solenoid is 
provided with a floating plunger so adjusted 
that when the lamp operates under the 
proper voltage, it will separate the carbons 
to a given distance, and consume the amount 
of current for which they are designed, us- 
ing the resistance between the carbons or of 
the arc instead of the resistance so well- 
known in other arc lamps. On account of 
this arrangement, the voltage: across the arc 
is just one-half of the line voltage, provid- 
ing two lamps are connected in series, with- 
out any loss of current which may be used 
up in resistance in other arc lamps. This 
offers several advantages: First;, it produces 
a higher voltage across the arc, or, in other 
words, more pressure, which enlarges the 
flame materially, and gives more light on that 
account; second, it converts none of the cur- 


rent into heat, which would be the case pro- 
viding resistance was used, and thereby is 
keeping the lamp considerably cooler on that 
account. Any variation in the line voltage 
which may occur from time to time, as the 
lamps are burning, is taken up in the solenoid 
as it attracts the plunger more or less, as 
the case may be, thereby changing the size 
of the arc which governs the operation of 
the lamp. A very novel feature presents it- 
self in the feed of the carbons, which is con- 
trolled by a lateral support and so arranged 
that as the: carbons: burn away underneath 
the support, the negative carbon which is 
supported in this manner deteriorates suff- 
ciently on account of the heat to allow the 
carbon to feed when necessary. Having no 
obstruction below the arc, the lamps furnish 
the full efficiency of the light possible. The 
frame of, this lamp consists of a top and bot- 
tom held..by four substantial rods and one 
additional rod in the middle to allow a trav- 
eler to guide the carbon-holders down prop- 
erly. . The lamp itself is 26 inches only, and 
is in a position to carry 24 inches carbon, 
and weighs but 20 pounds. It is found to be 
of great advantage in a great many places 
where the ceilings are not extremely high, 
as it gives the lamp a chance to diffuse the 
light properly. 
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The Sargent Gas Calorimeter’ )}:} 


Our London correspondent described 
quite fully in our last issue a new form of 
gas calorimeter which has been brought 
out in England, and we called attention 
to the fact that, since the calorific power 
of gas is the logical basis for its com- 
mercial rating, the subject of gas calorim- 
etry is one with which the illuminating 
engineer must familiarize himself. 

The following description of a calorim- 
eter recently brought out in this country 
will therefore be of interest. The instru- 
ment is known as the Sargent Gas Cal- 
erimeter, and is manufactured by the 
Sargent Steam Meter Company, of Chi- 
cago, to whom we are entitled for the 
description and illustration: 


In building the Sargent Gas Calorimeter 
the accuracy of the apparatus and conven- 
ience of operation have been taken into con- 
sideration. The cold water entering the 
calorimeter envelopes the warm water; there- 
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fore, all radiated heat is carried back into 
the center, and none of this heat is lost. The 
base is also well inclosed so the operator 
will find there is absolutely no downward 
radiation of heat from the burner. The cold 
water is also inclosed in a jacket of wood 
lagging and asbestos, practically eliminating 
the possibility of absorption of heat from 
the air of the room. | 

Either a wet or dry pressure regulator is 
furnished with the apparatus, both being 
guaranteed to be very sensitive. 

The Gas meter is of the best construction, 
being well braced throughout. It is furnished 
with a thermometer and manometer; it is 
also supported on three legs fitted with level- 
ing screws. The Calorimeter, Pressure Reg- 
ulator and Gas Meter are built entirely of 
heavy copper and brass. 

The advantage of using this apparatus is 
easily seen by engineers who are familiar 
with the operation of one of these devices. 
The Automatic Dumping~Bucket which takes 
care of the switching of the water from one 
receptacle to the other relieves the operator’s 
duties to a great extent, giving him more 
time to devote to thermometer readings and 
also excluding a great many of the personal 
errors. The thermometers read in */1 degree 
Fahr., giving almost twice as close a reading 
as you would get in */> degree Centigrade. 
The water is discharged in balanced receiv- 
ing pails and weighed on scales weighing to 
/1o0 Of a pound. These many features com- 
bined make a very convenient apparatus, for 
it lightens the operator’s work to such an ex- 
tent that his results can be figured as he 
proceeds with his test, giving him an accurate 
test on every */w of a cubic foot of gas 
passing through the apparatus. 

The manufacturers of this apparatus also 
make a number of extras to go with the 
calorimeter for determining the dust, tar and 
moisture in the gas, as well as an apparatus 
for drawing the gas to be tested from suction 
producers, etc. 
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EHiow Cotor oF WALLS AFFECTS THE Cost 
or LiGHTING, by W. J. Clarke, Gas 
Logic. 

The article takes up the well-known 
fact that the ordinary wall papers absorb 
varying amounts of light falling upon 
them, and traces out the money values in- 
volved by this absorption. The economi- 
cal view of the matter, as it affects the 
lighting companies is thus set forth: 


We will cite a case of how the living costs 
are affected by the wall coverings. A family 
moves into a new house, where the walls are 
of a white alabaster finish, and for the first 
year no change is made in their surface, as 
the owner wishes the house to dry out and 
settle before painting or papering. The same 
family continues to occupy the premises a 
second year and the owner consents to paper 
the rooms—the selection of paper is left to 
the tenant and his taste, perhaps, runs to the 
dark colors and somber tones. He has the 
rooms which are most frequently used hung 
in dark reds or gréens, colors which are 
lowest in reflecting properties and which ab- 
sorb about all of the light thrown upon them, 
with the result that where formerly one or 
two burners were sufficient to light the room 
satisfactorily, now three or four are required. 
Complaint is made to the gas company of 
the increase in the lighting bill and the argu- 
ment advanced that the family are the same 
in number as last year and the manner of 
living is unchanged, the same rooms are oc- 
cupied about the same number of hours by 
the same people; and all of this is actually 
so. But the factor which enters most largely 
into the increased cost is entirely overlooked, 
and it remains for the lighting Oikine by 

at ring out 
the important fact of the: change ALi color 
scheme of the rooms. This oversight is the 
more curious, since everybody understands 
well enough the “bright, cheerful effect” of 
a light wall paper. Even those who prefer 
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the dark papers easily recognize the differ- 
ence in tone between a room papered in dark 
olive green and one with a light paper. 


STREET-LIGHTING IN PHILADELPHIA, by 
H. Thurston Owens, Progressive Age. 


Illustrated article showing various types 
of lamps used in Philadelphia  street- 
lighting. The article brings out some 
curious and interesting data in regard to 
street-lighting in general, and Philadel- 
phia in particular. 

The following statistics are interesting: 
The number of public lamps and the prices, 
on January I, 1908, were as follows: 


Hlectrie arc lamps, 12,018..............$100.06 
Open flame gas lamps, DRO OAD te Oda ee ieee Free. 
Mantle naphtha lamps, 14, C24 en ees Oar e 29.00 


The free gas lamps are, on the face of 
it, a puzzling item, but it appears that they 
are furnished under a franchise granted 
to the United Gas Improvement Com- 
pany, apparently in consideration of valu- 
able privileges covered by the franchise. 


LIGHTING OF A SMALL CHICAGO CHURCH, 
Electrical World. 


An illustrated article describing a some- 
what novel'system of lighting recently in- 
stalled in a small church in the suburbs of 
Chicago. The installation was laid out by 
an illuminating engineer in compliance 
with the architect’s ideas as to-its artistic 


expression. The result is apparently high- 
‘ly successful from both the engineering 


and architectural standpoint. A notable 
feature is the use of chandeliers construc- 
ted of wood, of a design to harmonize 
with. the ceiling, which was of wood con- 
struction showing the timber work com- 
plete. 
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Foreign Items 


CoMPILED BY ALFRED A. WOHLAUER. 


I. Etectric INCANDESCENT LAMPS. 


In the Current Topics of Electricity, 
April 24, 1908, “ Elektron” says that “he 
thought that the carbon lamp would show 
more fight as soon as it was really threat- 
ened by the new comer.” It must be ad- 
mitted that the new comer, the metallic 
filament lamp, is really menacing the 
prestige of the carbon lamp, but undoubt- 
edly the latter offers resistance not only 
by its cheapness and mechanical perfec- 
tion, but is slowly getting ready to defend 
itself by means of increased efficiency; 
and nobody can tell who is going to win 
in the end, as the melting point of carbon 
is considered higher than that of Tung- 
sten. 

So we read in the very complete review 
under the title of “Fortschritte in der 
Gluhlampen-Industrie” (progerss in the 
incandescent lamp industry), which is 
continued in the Zeitschrift fiir Beleuch- 
tungswesen, March 30, April Io and 20, 
that graphite of the lowest specific resist- 
ance is squirted into filaments in a similar 
way as Tungsten; lamps containing such 
filaments are said to have a specific energy 
consumption of I to 1.5 watts per candle 
and a life of 500 to 600 hours. This 
would confirm a suggestion the present 
writer made to Mr. E. G. Acheson about 
a year ago. 

Of special interest among the numer- 
ous data in the above review is a scheme 
suggested by Joh. Lux, for testing the 
quality of metal filaments before they are 
placed in the lamp. As all the metals 
oxidize and discolor when heated up to a 
certain degree in the open air or in the 
presence of oxygen, the quality of the fila- 
ment could be tested by passing electric 
current through it, the strength of which 
could be found by experiment. Portions 
of the filament which have a smaller cross 
section or an imperfect structure will be 
heated up to a higher degree than the 
normal filament and therefore eventually 
become not only incandescent, but also 
show a discoloration after the current is 
turned off. 

We also learn that the Nernst lamp 


seems to be able to utilize the advantages 
of the metal filament lamp. Mixtures of 
Tungsten with oxides of Yttrium, Ytter- 
bium and the like can be worked into a 
filament which is of comparatively high 
resistance, and therefore short and strong 
like the Nernst glower; moreover, it is 
self-starting, like the metal lamps, with 
which it shares the peculiarity of being 
enclosed in a vacuum. 

Quite a number of new combinations, 
constructions, and improvements in metal 
filament lamps are described in the article, 
and also in a similar compilation in Elektro- 
technik und Maschinenbau, April 19, among 
which the manufacture of Thorium fila- 
ments by the Siemens Company is worth 
mentioning. Furthermore, it is interest- 
ing to note that the number of patents for 
lamps utilizing carbides of Boron and Sili- 
con is steadily increasing. 

A new and, as stated, altogether “ Brit- 
ish’ metal lamp has been placed upon the 
English market by the Bryant Trading 
Syndicate under the title of “ Metalite” 
lamp. Its specific energy consumption is 
said to be 1, or below 1, watt per candle. 
It is manufactured for voltages up to 250. 
Its price varies from 4o cents for twenty 
volt lamps, up to $1.25 for 250 volt lamps. 
Accounts of this lamp are given in almost 
every English periodical. 

A rather detailed description of the 
work done by the glass blower in connec- 
tion with the manufacture of incandescent 
lamps appeared in the “ Elektrotechnischer 
Anzeiger.” The real object of the paper 
is.a description of the use of metals, and 
especially base metals, for the “ elec- 
trodes” of incandescent lamps. The elec- 
trodes, or “ leading-in wires,” as they are 
more correctly called in this country, must 
have the same co-efficient of expansion as 
the glass which they are sealed to and, as 
the author (Mr. Duschnitz) states by 
means of a table, only platinum and lead 
glass meet.this requirement. A number of 
ways are'described for getting around the 
expensive platinum; for instance, by using 
only a thin film of platinum, electrolytical- 
ly deposited on an iron wire, or by em- 
ploying a kind of a putty to form the seal 
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around the base metal; even copper can 
be utilized if it is flattened out into a very 
thin strip of a maximum radiating sur- 
face. Some lamp concerns find it advisa- 
ble to make the glass tube of the stem 
out of two pieces of different kind of 
glass. Besides such interesting data quite 
a number of other tricks and methods em- 
ployed by the lamp manufacturer are re- 
vealed which up to the present time were 
only known to a small number of the 
initiated. 
Zee RC ae aeeLPS. 


The Zeitschrift fiir Beleuchtungswesen 
and Elektrische und Maschinelle Betriebe 
give reviews of improvements in the con- 
struction of arc lamps and in the manu- 
_ facture of arc lamp electrodes. Of special 
interest is a three-phase arc lamp invented 
by Tito Livio Carbone, which uses three 
convergent electrodes and several other 
interesting features for the regulation and 
maintenance of the arc. Most of the other 
data given refer to details in the construc- 
tion of the lamp; and an account of the 
patents concerned. As a curiosity an arc 
lamp is worth mentioning the electrodes 
of which have the shape of a disc. 

A new English lamp is the “ Jandus 
Regenerative Flaming arc lamp,” invented 
by A. Denman Jones, which was described 
in most of English electrical periodicals 
in the course of February, 1908. A late 
account of it is given in Elektrotechnik 
und Maschinenbau. 


3. Gas, OIL AND ACETYLENE LAMPS. 


In the three April issues of Zeitschrift 
fiir Beleuchtungswesen the description of 
the various new inverted gas lamps is 
continued, showing quite a number of in- 
teresting improvements as to the construc- 
tion of the burners and their suspension. 
A number of lamps are described using 
two and more mantles, and the system of 
the Huer Company is dwelt upon. 

In the Journal fiir Gasbeleuchtung, 
April 4, the report ‘s concluded of the in- 
vestigation of the conditions affecting the 
combustion of the gas and air mixture in 
incandescent gas lamps. The influence of 
cifferent amounts of air upon the light 
intensity is determined experimentally by 
two methods, a chemical and a physical 
one, and the results are demonstrated by 
tables and diagrams. 
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The second chapter of a history of il- 
lumination is published in the Journal fur 
Gasbeleuchtung April 18. It treats of the 
middle ages, and gives a very interesting 
and well illustrated description of the fix- 
tures used at that time, mostly for candle 
and oil lighting. A short discussion is 
also devoted to street lighting and to light 
houses, which latter use burning wood as 
an illuminant. 


2. PHOTOMETRY. 


Mire 2AseGranron, discusses ina short 
article published in the Revue des Eclar- 
ages, April 15, the confusion which may 
arise from the use of different units for 


the light intensity in different countries. 


He states that lamps of foreign make, 
for instance, the Tantalum lamp, could 
be rated as consuming either 1.96 or 
2-Or, even 2.15 watts per candle; accord- 
ing to the standard used, whether English 
candle, French bougie, or the German 
Hefner. This is not only confusing, but 
may also inflict pecuniary damage. | 


3. SHow Winpow LIGHTING. 


The ~ Ausur’’ competition. tor show 
window lighting, in Berlin, offered a good 
opportunity for getting a clear idea of the 
merits of the different methods of show 
window lighting, and gave rise to dis- 
cussions and descriptions which are con- 
tinued in the April periodicals. The pub- 
licatrons or the BS. BW, (Berlin. Eléctric 
Light & Power Company) bring a number 
of illustrations showing the properties of 
Nernst and arc lamps for show window 
lighting. 

The Journal fiir Gasbeleuchtung de- 
scribes the exhibition of the so-called 
Pharos ignmeGompanys, «Phe “Pharos 
lamp is an inverted incandescent gas lamp 
of 2000 candles and was used to illuminate 
the windows in two different ways: first- 
ly, by inside, secondly, by outside illumi- 
nation. The inside illumination was con- 
cealed, the outside illumination, as stated, 
fulfilled the requirements of show window 
lighting in a particularly excellent man- 
ner. The requirements of show window 
lighting are enumerated as follows: 

Firstly, the merchandises shall not suf- 
fer from the illumination. 

Secondly, the merchandises shall be 1l- 
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luminated so that the on-looker is able to 
clearly distinguish each exhibit. 

Thirdly, the illumination shall not pro- 
duce heat inside the window. 
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Book Review 
By Istpor LApDoFF. 


Das electrische Bogenleight: Seine Ent- 
wickelung und _ seine _ physicalischen 
Gundlagen. Von Walter Biegon Von 
Czudnochowsky Mit 332 Abbildungen 
im Text und 29 Tafelhr. 698 S in Leox 
—& Verlag von S. Hinzel, Leipzig, 1906, 
Preis geb. 29 M. 

_ This rather unusually long title is char- 

acteristic of the book itself. The author 

obviously set himself the task of creating 
an exhaustive treatise of the entire field 
of arc light illumination, an encyclopedia 

Oi the. Voltaic) are as a source of -light. 

He fulfilled. this task admirably in the 

monograph to be reviewed by us. Espe- 

cially praiseworthy is the treatment of 
the proper theme of the book—the arc 
lamp itself. The history of the Voltaic 
arc contains a veritable treasury of inter- 
esting facts, data concerning early instal- 
lation of arc light plants and details of 
the most modern constructions. The his- 
torical information contained in the book 
is particularly valuable for the ilumi- 
nating engineer in view of the fact, that 
due to ignorance of the past of the art, 
many old and tried out ideas are revived 
again and again as discoveries and inven- 
tions. We may, for instance, point out 
here the scheme of building lamps without 
regulative mechanism claimed over and 
over again by alleged inventors. Like- 
wise we may call attention to the num- 
berless attempts to patent metallic tubes 
as containers of arcing material, also the 
patenting of carbides in the United States, 
after they were monopolized long ago in 
eorein countrics,evc.,, etc.” Ihe theoret- 
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ical part of the treatise is rather unhar- 
monious with the rest of the subjects, in 
view of the fact that its readers are sup- 
posed to be people with sufficient training 
in the rudiments of Physics. We doubt 
the wisdom of devoting so much spdce, as 
the author did, to the exposition of the 
theory of heat and the elements of the 
theory of electrons, the latter being freely 
cOmpiledestront Lumimers 1)" Ziele. der 
Leuchtechnik, eit the-same -time the 
author hardly devoted enough attention to 
the fundamental principles of the theory 
of illumination, of the interdependence be- 
tween Light-radiation and illumination, 
principles without which the illuminating 
engineer is helpless, especially when a 
choice between various systems of lamps 
is to be made. We likewise question the 
advisability of treating the entire field of 
the arc light illumination from the his- 
torical viewpoint, especially when each 
step forward is being described with 
minutest detail and analyzed philosoph- 
ically. Many subjects are repeated and 
mostly scattered all over the book in frag- 
ments. The general reviews at the end of 
each separate section of the monograph 
also add to the weariness of the exposi- 
tion. These defects will be especially ex- 
asperating for the American reader in 
view of the absence of a comprehensive 
systematic index of subjects treated at the 
end of the book. We call the attention of 
the reader to many excellent chapters in 
the book; for instance, to the chapter de- 
voted to the theoretical and practical treat- 
ment of the search light, the mercury arc 
and others. The treatment of the enclosed 
arc is rather narrow and one-sided, espe- 
cially his view on the relation between life 
and efficiency of such lamps. Wedding 
proved in his work, “ Ueber Bogenlampen 
mit eingesschlossenem Licht-bogen,” that 
there is hardly any pronounced connection 
between the degree of the exclusion of the 
air from the inner globe and luminous in- 
tensity of the enclosed arc. On the whole 
the book produces the impression of em- 
barrassment of riches. It is written in an 
attractive style. The illustrations are well 
executed and the general make-up of the 
book is beyond criticism. The volume 
will be a valuable addition to the library 
of every illuminating engineer. 
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BALTIMORE, MD.—One of the largest 
contracts in the history of local lighting has 
been awarded to the Consolidated Gas, Elec- 
tric Light and Power Company by the United 


Amusement Company, which will operate 
Electric Park.» The contracts call, for cur 
rent for 40,000 electric lights, of which about 
25,000 are to be immediately installed and 
the balance later in the season. The current 
will be supplied from the Westport power 
house of the Consolidated. At Electric Park 
a transformer station will be built which will 
be the largest in the city. 

It is planned to make Electric Park live 
up to its name. Mr. J. D. Buckley, who was 
prominently connected with the illumination 
of most of the large expositions, including 
Jamestown, is already on the ground and is 
planning the illumination effects. It is pro- 
posed to make the park a picture in light. 
The buildings will stand out in bold outline, 
while towers and minarets will be lavishly 
decorated in light. The lamps will be from 
5c c.p. down to 4, so the effect should be a 
magnificent one. A “dimmer” will prob- 
ably be used, by means of which the lights 
will grow into life gradually. At first there 
will be faint glow, which will become 
brighter and brighter, until the entire 40,000 
lights will be burning. 

In order to appreciate the magnitude of 
the contract it may be said that the lights 
within the area of Electric Park will be more 
than twice the unmber used during the 
Home-coming celebration, and if placed 2 
feet apart would reach from the American 
Building to Annapolis. 


HAGERSTOWN, MD.—According to the 
annual report submitted by Superintendent 
J O. Beard, of the municipal electric light 
plant, to the Board of Street Commissioners, 
the streets of Hagerstown are now being 
lighted every night in the year, and all night, 
by 144 arc lights at a cost of $14.12 per light. 
Current for commercial light and power pur- 
poses is sold from the city plant, and it is 
this source of revenue that makes the street 
lighting so cheap. 


One of: the secrets of the success of the 
Hagerstown plant is the fact that its man- — 
agement is kept out of politics. The plant 
is under the supervision of the Board ‘of 
Street Commissioners, an appointive body, 
with minority representation, which serves 
without pay. The change politically in the 
administration of the city is not permitted to 
affect either the management or employees 
of the city light plant. 


MIDDLETOWN, CT.—The directors of 
the Middletown Electric Light Company have 
voted to purchase a plot of ground at the 
foot of College street, which has been used 
as a public playground. It is the intention 
of the company to erect a modern plant on 
the property at once. They. expect to be 
able to furnish electricity at a much lower 
rate than at present. 


PARK RIDGE, N. J.—Park Ridge, Ber- 
gen county, has gone crazy over a municipal 
lighting project. Never before in the history 
of a Bergen county town or village has such 
a condition of affairs existed. 

Some time ago the authorities of Park 

Ridge voted an appropriation of $30,000 to 
buy property and build and equip the plant. 
Right on the jump property values went sky- 
ward, and this was especially so with the 
tract selected. Another $30,000 was voted 
for the project. 
' The action of the borough authorities was 
brought to the attention of Judge Charles 
W. Parker, and the court laid the matter 
before the Bergen county grand jury, of 
which ex-Mayor Robert Sibbeld, of Park 
Ridge, is a member. This circumstance has 
increased the excitement at Park Ridge until 
it is now at fever heat. 

Two new weekly papers have sprung up 
to represent both sides of the lighting ques- 
tion, and peppery articles are published in 
each issue. 

In the meantime, right in the face of the 
stern remarks of the judge, another appro- 
priation of $30,000 has been voted by the 
council, making $90,000 in all. 
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Light Lengthens Life 


We live in deeds, not years ; in thoughts, not breath; 
In feelings, not in figures on the dial. 
** OK <8 2% “Ele most lives 
Who thinks most, feels noblest, acts the best. 
| Ba ae hr 


Modern illumination has done more to open those inexhaustible storehouses of 
knowledge—books—to the workers, ihe masses, Man any oiler single | agency 
except the printing press. | | 

Consider this fact: Knowledge, so far as it may be obtained by reading, never 
became general until the introduction of illuminants; and it has spread and increased 
just to the extent to which artificial illumination has advanced. The relation of light 
to knowledge and civilization—to ENLIGHTENMENT—+s far more than a mere figure of 
speech. As an actual physical entity, light is the necessary complement of knowledge, 
and the primary source of enlightenment. 

The time from sunrise to sunset no longer limits the hours in which man aa 
work and play. His hours for recreation, and for mental pursuits and improvement, 
have been multiplied tenfold by the practical annihilation of night. 

We like to read of Lincoln studying his law books on the hearth, by the light of 
the blazing logs in the fire-place; but if You had no other opportunity of acquiring 
knowledge from books, what would be the extent of your learning to-day? 

If you would know to what extent artificial illumination contributes to your 
enjoyment of life and the accomplishment of those purposes which make life worth 


living, try doing without it, even for a single day, or go back to the poor little flick- 


CK. Cte 


ering, light-sources of a century ago. 





The Modern Searchlight 


By A. H. KELEHER. 


We are all vitally interested in the 
searchlight and its wonderful perform- 
ance, because its use has become universal 
at the present time. The searchlight, or 
projector, as it is technically called, is used 
for “ picking up” an enemy’s ship at night, 
and for signalling in the Army and Navy, 
and for target practice as well; for stere- 
optican illumination, theater illumination, 
scenic effects, electric headlights for loco- 
motives, advertising, and for other pur- 
poses too numerous to mention. 

A searchlight consists essentially of a 
focusing lamp mounted in a cylindrical 
box provided with a reflector and mechan- 
ical accessories for sending the beams so 
obtained in the required direction. The 
lamp, which we must consider here, con- 
sists of the arc light with which we are so 
familiar in connection with the lighting of 
our streets. As this plays so important a 
part in the functioning of a searchlight, it 
is of interest to trace the development of 
the carbon are from its conception or dis- 
covery. 

In the year 1800 Volta discovered the 
electric spark, and contemporaneously, Sir 


Humphrey Davy discovered bright sparks 
between carbon points operated either in 
air or under liquids. In 1808, eight years 
later, Davy announced the first carbon arc. 
Since then there has been a gradual de- 
velopment until we have the powerful arc 
used in the modern searchlights of to-day 
and the intense flaming arc which has of 
late come into use. When electricity is 
made to pass through two pieces of carbon 
separated from each other by a slight dis- 
tance, the carbons become heated and the 
tips of the carbons facing each other be- 
come heated to white heat. Part of the 
carbon vaporizes, and it is this vaporized 
carbon which forms the arc proper. How- 
ever, but a small proportion of the total 
light emitted by the light source emanates 
directly from this arc. In round numbers, 
85 per cent. comes from the crater of the 
arc, which is the glowing tip of that par- 
ticular carbon where the electricity enters 
the lamp; 5 per cent. from the arc proper, 
and ro per cent. from that carbon by way 
of which the electric energy leaves. For- 
merly, carbons made of coke or charcoal 
were used exclusively, but it is found that 
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for some purposes, if carbons are used 
which have been cored and filled in with 
some softer combustible material, a more 
powerful and steady light will result. 
These cored carbons are used in search- 
lights; the positive carbon (the one which 
affords entrance to the electricity) 1s made 
a little larger in diameter than the nega- 
tive or exit carbon, because it is found 
that it is consumed about twice as rapidly 
as is its neighbor. Generally speaking, 
the life of the carbon is longer as its diam- 
eter grows bigger, and so by making the 
positive carbon the larger of the two, the 
lives of the two become equal. A good 
pair of carbons will average a life of six 
hours. As has been said, the passage of 
the electric current from one carbon to 
the other causes the carbons to heat up 
until the carbon vaporizes. The carbon 
in this condition gives off a very intense 
heat, its temperature rising to 3500 degrees 
Centigrade. Now. as the efficiency of a 
light-source is greater, the higher the tem- 
perature, it 1s to be expected that the arc 
is the most efficient light-source known. 
Such is found to be the case, and of the 
electrical energy required to operate the 
arc about 13 per cent. is converted into 
useful light rays. 

The purpose of the parabolic mirror, 
used in connection with the ‘searchlight is 
to gather up the light rays coming from 
the carbon are and redirect them in the 
required direction. The word “ para- 
bolic” indicates the shape of the mirror. 
By placing a light source in the focus of a 
parabolic mirror, reflected rays are thrown 


off, and all of these rays are theoretically — 


parallel to each other. This is not the 
case in actual practice, however, as, owing 
to dispersion due to the size of the source, 
atmospheric absorption and other causes, 
the beams are not truly parallel. 

The small colored glass windows shown 
in the photograph of the searchlight are 
provided to correct for the wandering of 
the arc from the focal position. It is, of 
course, important to keep the arc at the 
focus of the mirror, because if this is not 
done, the emerging light rays will not be 
parallel, and consequently the projector 
will not have the maximum possible range, 
which in the case of good lights varies 
from 4000 to 10,000 yards. | 

When large searchlights with mirrors 
having great diameters are used, it be- 
comes necessary to use some form of 


‘tance of a hundred miles 
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power to operate the turning gear of the 
searchlight. For this purpose there are 
used a vertical wheel and chain operated 
by an electric motor, which turns the bar- 
rel of the searchlight around its horizon- 
tal axis, and a motor-driven, revolving 
base, which allows the light to be turned 
from one point of the compass to another. 
These motors are capable of different 
speeds, so that the light may be used in 
different classes of work. For instance, a 
searchlight intended for use on a warship, 
or in a fort, ‘must have a very versatile 
turning gear, while a searchlight used on 
shore for minor purposes, need only be 
worked by hand, as the light is directed on 
the target and allowed to stay. 

From the picture it will be noted that 
the glass door of the projector barrel is 
composed of strips of plate-glass. This 
window is included to protect the search- 
light mechanism from the wind and rain, 
and is made of strips so that it will not 
crack from the effects of heat. A broken 
strip can be easily removed and a new one 
inserted in its place. These flat strips are 
at times replaced by lens strips, the sur- 
faces of which. are rounded in order to 
make the light rays diverge, which condi- 
tion is sometimes desired. This divergence 
of the rays could also be secured by re- 
moving the arc slightly from the focus of 
the mirror. 

Some remarkable claims have been 
made as to the range of various search- 
lights, one authority going so far as to 
state that objects could be seen at a dis- 
when the 
weather conditions were just right. This 
statement must be taken with the prover- ~ 
bial grain of salt, but great distances have 
been reached by using powerful projec- 
tors. The record seems to be held by the 
Navy. On one occasion when the New- 
ark and the Charleston were lying in the 
River Platte, in the vicinity of Monte- 
video, Uruguay, under exceptionally gocd 
conditions of the weather and clouds, sig- 
nals were exchanged between the two 
vessels when they were lying sixty-five 
miles apart. A good searchlight will have 
a range of three miles, that is to say, an 
object three miles away from the light 
will ke brilliantly and distinctly illumi- 
nated. Not long ago a test was made at 
the Brooklyn Navy Yard of one of their 
powerful lights intended for use on ship- 
board. The shaft of light was turned in 
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the direction of the Times Building, ap- 
proximately three miles distant, and while 
the observers in the tower at Brooklyn 
could not see any one on the roof of the 
Times Building, a man stationed there, 
looking at the searchlight was dazzled by 
its brilliancy. At one time the light was 
turned on a point about the same distance 
from the tower but in the direction of 
Flatbush, with s'milar results. The night 
was foggy, and although one of the natives 
of Flatbush was blinded by the light, he 
could not be seen from the tower. A 30- 
in. projector on the summit of Moznt 
Washington is used to show to the tourists 
stopping there the beauties of the sur- 
rounding mountains. When turned on the 
Lizzie Bourne monument, 1200 ft. away, 
the monument looms up sharply from the 
background. 

On board of a large war vessel, the cap- 
tain is spoken of as the “brains,” the en- 
gine room as the “heart,” and the search- 
Wont eas tae. “eyes. Of the ‘ship. = The 
writer, on one occasion, during the Span- 
ish war, in the Philippines. had occasion 
to come under this powerful eye and note 
its startling effects. A party had been 


ashore to visit the military and naval 
camps at Cavite, and were returning to 
the transport /ndiana in a gig manned by 
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Filipinos and belonging to one of the cap- 
tured Spanish gunboats which had been 
turned over to our brown brothers by 
Admiral Dewey. The United States mon- 
itor Monadnock was lying at anchor in 
the bay off Cavite at that time. We ap- 
proached very close to the monitor, and 
upon failing to answer the challenge from 
the naval vessel, the searchlight was sud- 
denly turned on us, and we were informed 
by one of the officers that our negligence 
in not answering might have cost us dear- 
ly, as he had had half a mind to turn the 
contents of a six-pounder loose in our 
direction. 

It is in war times that the searchlight 
attains its greatest usefulness in the Navy. 
While lying at anchor on a dark night, 
with the enemy’s ships somewhere in the 
vicinity, these great lights are worked con- 
stantly, sweeping the horizon, stopping 
now and then to investigate suspicious ob- 
jects. Then, too, the Navy makes use of 
the projector in signaling from one ship 
to another. By means of “ wig-wagging ”’ 
and “blinking,” messages can be trans- 
mitted with great speed and accuracy. The 
first system works by means of flashing to 
the right and left from the vertical. Each 
letter of the alphabet has a certain combi- 
nation of flashes. “ Blinking” is carried 
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out on the same principle, only the flashes 
are secured by moving a screen across the 
window of the barrel. The “ wig-wag” 
system is also largely in use in the Army. 
In this branch .of the service, however, 
Wwig-wagging is generally done by means 
of flags. 

Uncle Sam’s ships are, in the main, 
equipped with 30-in. projectors. Some of 
the vessels, notably the Massachusetts, are 
equipped with 36-in. projectors. There 
are a few 60-in. searchlights in use, but 
they have proved unsatisfactory, and are 
considered out of date. The New Hamp- 
shire is equipped with two 60-in. projec- 
tors, and the Connecticut with one. 

Each ship is now equipped with portable 
searchlights which are at all times availa- 
ble for use in connection with landing 
parties. It is expected that, in the future, 
these outfits will be of valuable use to such 
parties. They have never been given an 
actual trial in warfare, as they have only 
come into use since the Spanish War. 
Each of these portable lights consists of 
two parts. On one carriage is mounted 
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the generating apparatus, and on the other 
is the projector and a drum on which is 
wound some insulated wires. These wires 
transmit the electricity from the generator. 
Gasoline is the fuel which operates a little 
gasoline engine. The horsepower of these 
engines is about six. 

Portable searchlights are used to some 
extent by the Signal and Artillery Corps 
of the Army. 

Some idea of the size of the large pro- 
jectors may be obtained by considering 
some of the data on a 60-in. projector. 
One weighs 6000 pounds, and requires for 
its operation about thirteen and one-third 


horsepower. Both of the carbons are 
cored. The upper carbon is 1% in. in 


diameter; the lower, 114 in. The lighting 
power is about 1,200,000 c.p. | 

Before a searchlight is accepted, it is 
tested for its range by comparing the light 
given off against that emitted by a stand- 
ard Schuckert projector. A test is also 
made on the mirror to see that it is truly 
parabolic. If the results of these two tests 
are satisfactory, the light is accepted. 
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How They Do It Out West 


Everett is a city of 20,000 inhabitants, 
situated in the State of Washington, and 
is one of the towns that believes in “ light- 
ing up and keeping lighted up.” 

Mr. John A. Juleen, writing from this 
city, says: “The enclosed photograph 
shows how the main street of our city 
looks at night. We have about sixty-five 
electric signs, and the spectacular lighting, 
reduced to 2 c.p. lamp equivalents, would 
amount to about one lamp for every two 
inhabitants of the city. This special light- 
ing 1s permanent, and the business men 
along the street pay for the installation 
and the cost of maintenance.” 

Expressing Mr. Juleen’s figures in a 
somewhat different manner, the spectacu- 
lar lighting amounts to a candle power 
per inhabitant. Where is the town that 
can beat this record? And this 1s all paid 
for by the business interests located along 
the streets that are specially illuminated. 
Undoubtedly Everett citizens are proud of 
their town, but is it likely that the mainte- 
nance of this proportionately elaborate 
spectacular lighting is paid for simply as 
aematter: of civic. pride? Is it“ not -alto- 
gether probable that the business men have 
found it a sound business proposition to 
“light up and keep lighted up’’? 


There is a story that tells how, once 
upon a time, the mistress of a tenement 
apartment was presented with a potted 
plant in full bloom. In order to give the 
plant a fair chance the lower half of the 
window was washed, which was really an 
event in this household. The sunlight, 
shining brightly through the clean portion, 
made the upper half look so dirty that the 
washing was extended. The flood of light 
thus admitted brought out so conspicuous- 
ly the dust and grime that had accumu- 
lated everywhere that a general cleaning 
up tesulted; and to come to the point of 
the story at once, the cleaning up of the 
window resulted in the complete regenera- 
tion of the whole household, first physical- 
ly and then morally, so that they lived 
happily ever after. 

The contract agent of the central sta- 
tion in a small, out-of-the-way town tells 
a story of how the lighting up of a single 
store on a gloomy street led to other sim- 
ilar installations, until the whole street 
was converted into a brilliant thorough- 
fare. 

It is not necessary to wait for concerted 
action in order to start the “bigger and 
brighter city”; a single example is often 
all that 1s necessary. 
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“THE FAUST” RESTAURANT, COLUMBUS CIRCLE, NEW YORK. 


Novel Restaurant Lighting 


By H. THURSTON OWENS. 


That the restaurants of New York lead 
those of both Paris and London in the 
matter of elaborate and attractive decora- 
tions has been a fact quite generally con- 
ceded. The recent additions to the already 
long list have exceeded their predecessors 
in these features and the illumination is 
fast becoming the feature instead of only 
one ‘of them. 

An example of the progress made is il- 
lustrated by the café and the restaurant 
of the Hotel Algonquin, West Forty-fourth 
Street, between Fifth and Sixth Avenues, 
New’ York City. The former room is 
shown in Fig. 1, and it contains all of the 
inducements to good fellowship and con- 
viviality. The walls and ceiling are a dull 
terra cotta with white woodwork, the only 
lighting fixtures being the ceiling lamps in 
the individual plaster holders shown. 

The restaurant, shown in Fig. 2, which 
is designed to represent a garden, is com- 


paratively small, although by the clever 
arrangement of mirrors the first impres- 
sion is of a room twice its size. Mural 
paintings of outdoor scenes on one wall 
are reproduced by the mirrors so that the 
garden, or outdoor effect, has been quite 
successfully carried out. The woodwork 
consists of columns supporting an arched 
lattice, all in white. In the roof of this 
arbor oak leaves and wistaria blossoms are 
entwined,-and the red and yellow mosaic 
glass lighting fixtures are in the form of 
acorns. 

The room only contains three rows of 
tables; those in the center have pendants 
with red cloth, beaded fringe shades, and 
those along the wall portables, each differ- 
ent and each attractive. The designer is 
a past master of the art of producing 
pleasing effects, however much they offend 
the ultra artistic, and he has not been satis- 
fied as many might with the array of lamps 
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FIG. I.—ILLUMINATION BY LAMPS STUDDED ON THE CEILING IN PLASTER ROSETTES. 





FIG. 2.—ILLUMINATION BY LAMPS IN ACORN-SHAPED GLOBES OF LEADED GLASS. 
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described. There are two handsome stand- 
ards with enclosing globes of mosaic glass, 
reflector lamps to light the paintings, and 
incandescents in paper shades at what ap- 
pears to be an entrance on the side of the 
FOOM ser 

Columbus Circle is at the southwestern 
end of Central Park, and The Plaza is at 
the southeastern end; the former is the 
intersection of Broadway, but over a mile 
north of that portion known as the Great 
White Way. A café and restaurant, 
known as “ The Faust,” has recently been 
opened here, and its success has largely 
been due to the illumination. The entrance 
is through a rustic bower with red tinted 
incandescents suspended from the roof. 


An Effective 
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The restaurant, shown on page 198, is not 
large, but very inviting; the woodwork is 
dark green, with mirrors and _ tapestries, 
the ceiling arranged as a bower with 
leaves. 

There are three types of fixtures in use 
—chandeliers, brackets, and ceiling lamps; 
the first two are combination fixtures with 
imitation candles for gas and incandes- 
cents in pendant green art glass shades 
and beaded fringe. The ceiling lamps are 
purely ornamental, being bunches of 
grapes, made of glass, enclosing incan- 
descent bulbs, and tinted both red and 
green. The installation is in every sense a 
successful one, and it has many points 
worthy of consideration. 


Show Window 


THE TUNGSTEN LAMPS UNDER THE CANOPY SERVE TO ATTRACT ATTENTION AS WELL AS TO 


ILLUMINATE THE GOODS WITHIN; 


AND BEING ABOVE THE WINDOW DO 


NOT INTERFERE WITH VISION. 
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Commercialism 


ZO! 





in Fixture Design 


BY She ESE LLiorr: 


We have occasionally charged the fix- 
ture manufacturer with subjugating art to 
commercialism in the designing of his 
wares, and have furthermore sometimes 
differed with the designer as to the gen- 
eral principles of decorative art as applied 
to fixture manufacture. These expres- 
sions are the simple exercise of the prerog- 
ative of every man to hold his own opin- 
ions and express them as occasion may 
offer. 

In a paper presented before the Phila- 
delphia section of the Hluminating Society, 
Mr. F. C. Dickey takes up the discussion 
from the manufacturer’s point of view, and 
presents his arguments in a particularly 
clear, dispassionate and persuasive man- 
ner. The discussion of this particular case 
is but a corollary to a very much broader 
proposition, namely, commercialism versus 
idealism in business. In many cases com- 
mercial men have no ideals, except, of 
course, the dollars-and-cents results, and 
consequently are not at all concerned with 
this discussion. On the other hand there 
are a considerable number of cases in 
which idealism to a certain extent is an 
essential element of the business. This 
holds in all branches of manufacture which 
have to deal in any way with art in its 
larger sense. The manufacturers of light- 
ing fixtures, and of books and periodicals, 
fall in this category. 

Mr. Dickey says with regard to fixture 
manufacturers: 


“While they may be regarded to some ex- 
tent as teachers of their clients, and do en- 


deavor to instill more esthetic ideas in their 
taste, none is so situated financially as to be 
able to take a rock-like stand and offer him- 
self as a willing sacrifice for the sake of the 
ideal, which, in the majority of cases, would 
be brushed aside for the more tawdry or 
showy objects anyhow. No manufacturer is 
in a position at the present time to confine 
himself entirely to purely ideal fixtures and 
produce enough to return a satisfactory 
profit. Whether willingly or not, he is com- 
pelled to turn out more showy, even if less 
artistic pieces, which please the eye of the 
greatest number.” 

We are not prepared to dispute the truth 
of Mr. Dickey’s statement in toto. The 
education of the people in any direction, 
and particularly along artistic lines, is a 
slow and expensive process. For a fix- 
ture manufacturer to insist upon supply- 
ing only such designs as he considered in 
accordance with the canons of true art 
would probably result in financial ruin. 
There is, however, in this, as in all other 
similar cases, an opportunity to constantly 
work toward better things; and such a 
policy is not only productive of the gen- 
eral satisfaction that always arises from 
keeping apace with progress, but will bear 
financial fruits in due season. 

Humanity might be divided into leaders 
and followers. It is always a profitable 
policy to.cater to the leaders. The way to 
catch a flock of sheep is to first catch the 
bellwether: and as Carlisle and various 
other writers have observed, humanity is 
very much like a flock of sheep. 

On finding that there is a greater or less 
failure on the part of people to appreciate 
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what one considers good, it is quite natural 
for cne to suffer a reaction and swing too 
far in the opposite direction. After all is 
said and done, there is very considerable 
appreciation of, and in fact a seeking after, 
what 1s good, or what is better than that 
in common use. Undoubtedly the charge 
that the people are unappreciative of good 
art arises more from a failure to produce 
what is intrinsically good than to the lack 
of appreciation of it. It is easy to keep 
on producing what people have once gotten 
into the habit of calling for; and so long 
as the people see nothing better, they will 
take what is offered, and generally without 
serious complaint. 

We are still of the opinion that in fix- 
ture designing, as in all other cases of 
commercial art, originality and essentially 
good art would find a degree of apprecia- 
tion which would make it commercially 
profitable. Before condemning the people 
too strongly for lack of appreciation, let 
us be quite sure that we are offering what 
they can accept without doing violence to 
such judgment and taste as they possess. 

In the manufacture of articles which are 
only one degree removed from raw ma- 
terial, such as pig iron, for instance, the 
elements of cost are almost wholly con- 
fined to the cost of materials and of the 
routine, or mechanical labor expended; 
the original, or creative labor is an incon- 
siderable factor, being represented only 
by the inventive ingenuity represented in 
the apparatus used in the production. In 
the case of pure art, such as painting and 
sculpture, the other limit is reacned, in 
which the routine labor is comparatively 
nil, the cost of raw material insignificant. 
and the creative, or original labor the only 
essential element of value. Between these 
two limits lies the whole broad field of 
manufactures. : 

The manufacture of lighting fixtures is 
nearer the artistic than the materialistic 
limit; at least, it is theoretically so. The 
fixture manufacturer is an artisan, that is, 
one who applies art to objects that are 
primarily utilitarian; in short, he is an 
art-metal manufacturer. 

What we are contending for is simply 
more art and less metal. 

We should like to see the creative, or 
artistic element play a larger part, and in 
consequence, see prices based more upon 
artistic than mechanical results. 

Probably there is no fixture manufac- 
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turer who would not sooner derive his 
profits from original and creative labor 
than from the purely mechanical and 
routine work. The former requires a 
much smaller investment of capital; the 
handling of a smaller number of accounts; 
a higher general quality in production; 
and contact with a more generally intelli- 
gent class of clients. But to accomplish 
results along these lines the people must 
be taught, if they do not already under- 
stand, that the value of any piece of ap- 
plied art is dependent upon the artistic 
excellence and originality displayed, and 
not upon the amount of alleged ornamen- 
tation or material used. In looking over 
the fixtures in a manufacturer’s exhibit 
sometime ago, we were shown a particular 
piece which was pointed to with no little 
pride by the maker for the reason that it 


had been awarded a prize at an inter-.- 


national exposition; and in pointing it 
out he laid particular stress upon the num- 
ber of pounds it weighed—something over 
a ton, as we recall. Presumably the fix- 
tures which were not awarded prizes 
weighed less. . 

To accomplish~results in this direction 
requires two things—first, that really good 
art be used; and second, that the most 
artistic designs be shown to clients first, 
and their real merits properly and careful- 
ly explained, if necessary. Applied art, 
to a certain extent at least, is a matter of 
taste; and naturally no single ‘“ school,” 
nor the fads of any individual designer, 
can be offered with the expectation of 
their being accepted by all clients. 

There is undoubtedly an _ increasing 
number of Americans who would preter 
individuality and exclusiveness in the de- 
sign of a fixture to any amount of elabora- 
tion, even though it were not really bad 
art, that was turned out “in bulk.” Such 
clients are both willing and able to pay 
well for designs which really please them, 
which are not as common as the chromos 
given with the Sunday newspapers. 

A case in point was related to us re- 
cently: The owner of a residence in a 
certain city had looked over the fixtures 
of a number of manufacturers, and had 
secured advice from the electrician and 
cthers. In every case it had been assumed 
that price was the one thing of paramount 
importance. Not being satisfied with any 
of the designs submitted, however, an in- 
dependent designer from another city was 
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called in, who submitted sketches and 
plans involving a total cost of five times 
or more that of any of the other esti- 
mates. But his designs were just what 
the client had been looking for—some- 
thing intrinsically good and appropriate 
to the house and its furnishings, instead 
of what was cheap and common. The 
contract was cheerfully given for the 
more expensive installation, which un- 
doubtedly yielded more than five times the 
profits to the successful designer than 
would have accrued from the lower bids 
that were rejected. . 

But art and cheapness are not alto- 
gether incompatible. The step from the 
sublime to the ridiculous is notoriously a 
short one, and this applies to art in all its 
forms, both pure and applied. The differ- 
ence between a fixture that is graceful and 
pleasing, and one which is awkward and 
ungainly, may be simply a mechanically 
small difference in a curve or contour. 
If “ brevity is the soul of wit,” simplicity 
is the soul of art—at least of applied art; 
and this reminds us again of the dictum 
of Emerson which we have so _ often 
quoted, but which will bear innumerable 
repetitions: “We ascribe beauty to that 
which exactly fulfills its purpose; which 


has no superfluous parts.” Elaboration 
means expense, and unless carried out 
with consummate skill, it also means 


gaudiness and clumsiness. The commer- 
cial difficulty lies in convincing the aver- 
age customer that a piece which is simple, 
Dilterine = periece--artisiic -taste,. “1S more 
valuable than a piece containing a large 
amount of cheap elaboration of ornament. 
Exclusiveness always puts a _ higher 
value upon any object of art, although the 
increased value is, in reality, a strictly 
artificial one. Thus, the value of an etch- 
ing is not in the least enhanced, so far as 
its real artistic merit is concerned, by the 
destruction of the plate from which it is 
printed, after a dozen or a hundred copies 
have been run off; nor is a lighting fixture 
intrinsically of more value because only 
one of the design is produced. 
Specifically, the value of a copy or 
duplicate depends upon two things: The 
merit of the original, and the fidelity with 
which the original is copied. On the 
whole, a poor copy of a good original is 
better than a poor original. The unskill- 
ful designer may be forgiven for his 
original sins; it is the perpetuation of 
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these sins by the process of duplication 
that is really unpardonable. But the fact 
that an object of art is a copy, or dupli- 
cate, does not necessarily indicate that it is 
poor art. A “stock ” fixture turned out by 
hundreds or thousands may possess all the 
qualities of true art; while an original 
design which has only once been carried 
into execution may be utterly bad. 
Probably the most fertile cause of shab- 
by and inappropriate lighting fixtures is 
that stated by Mr. Dickey, as follows: 


“Until within a comparatively recent pe- 
riod the question of the lighting fixtures 
was almost invariably pushed aside until the 
building was nearly completed or ready for 
occupancy; then it was often found that the 
estimated cost of the building had already 
been exceeded, on account of various changes 
being made as the work progressed, and then 
the dictum given to the fixture man was that 
economy had to be exercised. 

“This statement may seem to be a liberal 
one, but reflection will enable one to discern 
that herein is the probable reason for a large 
number of the incongruous installations we 
see. In many instances, there have been 
sums of money spent for fine decorations, 
often running into hundreds of dollars for 
a room, and more often than not the entire 
artistic -eltect: “is “at least marred, if not 
spoiled, by the use of improper fixtures. 
The lamps will provide sufficient light, it is 
true, but the fixtures do not carry out the 
harmony, and a discord, so to say, is pro- 
duced, caused by an outlay for the lighting 
fixtures of from one-fiftieth to perhaps one- 
twentieth of the cost of the decorating.” 


The illuminating engineer and the pro- 
fession which he represents are in a posi- 
tion to strike at the root of this evil. So 
long as the lighting was an unclassified, 
and consequently unimportant item in 
building. construction, it was naturally 
relegated to the rear. In many cases the 
lighting of a building has been a mere 
postscript, or afterthought, to which only 
abbreviated attention, and still more ab- 
breviated funds, were devoted. The mere 
fact of its being considered a branch of 
engineering necessitates its Leing given 
adequate attention in conjunction with 
the general plans, both of construction and 
decoration. To be successful the illumi- 
nating engineer must begin his work with 
the planning of the building; and with the 
plans of the lighting installation fully ma- 
tured before actual construction begins, 
the evils of which Mr. Dickey so justly 
complains will be at an end. 
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One-Light Chandeliers 


The terminology of illuminating engi- 
neering is in need of a few new terms. 
For example, the word chandelier has en- 
tirely ceased to have its original meaning, 
that is, a candle holder, and is used loosely 
to cover a large variety of lighting appa- 
ratus—so large a variety, indeed, that it 
ceases to have the definiteness which 
should attach to engineering or semi- 
scientific terms. But, for want of a bet- 
ter, or more befitting term, we must use 
the word chandelier in our present dis- 
cussion, meaning thereby a device by 


binations are regularly sold at the present 
time under the name of “units’’—a term 
which bears evidence of their simplicity. 
When it comes to giving the one-light fix- 
tures artistic treatment, however, the 
problem becomes one of the most difficult 
to solve of all the cases of fixture design. 
“ Beauty unadorned” is always accepta- 
ble, but the one-light fixture has no inher- 
ent beauty, and in many instances is a 
case of ugliness, adorned—or unadorned. 

Fig. 1 shows a number of cases which 
illustrate this statement. They represent 
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FIG. 3.—THE SIMPEST ORNAMENTAL FORM OF GAS FIXTURE. 


which a light-source with its accessories 
may be suspended from the ceiling. 

The chandelier, in its original form as a 
candle holder, always provided for the 
support of a considerable number of can- 
dles, which was a necessary result of the 
small illuminating power of the individual 
candle; but with the introduction of the 
powerful mantle gas burner and electric 
lamp, the single light chandelier has be- 
come a frequently used and important 
member of the lighting fixture family. 

From the purely utilitarian or illuminat- 
ing engineering standpoint, the one-light 
fixture is the simplest of all problems to 
solve. A single electric lamp or gas burn- 
er, provided with a form of reflector that 
will give the desired distribution, is ex- 
tremely easy to design; in fact, such com- 


the American idea of disguising what is 
inherently cheap and awkward. No. 1 
hides the purely mechanical necessities of 
construction by the simple resort to a 
spirally beaded casing tube over the gas 
pipe which supports the socket. In No. 2 
the use of a similar casing of large diam- 
eter, and a bulb in the center of the stem, 
represent the next step in the evolution of 
the artistic idea. In No. 3 the spiral 
twist is omitted and a peculiar kink given 
to the pendant tube just above the socket. 
You can fancy the workman saying as he 
takes the piece of straight tube, “ Now 
you just watch me make this look pretty.” 
In No. 4, the spiral tube is again used and 
with a hitch taken in it at the bottom so 
that the lamp will be supported at an an- 
gle; but the instability thus produced ren- 
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ders it hopelessly bad, both artistically and 
mechanically. In Nos. 5, 6, and 7, more 
evident attempts at decoration are in evi- 
dence, none of which will withstand criti- 
cal analysis. In No. 5 the two curliques 
are too conspicuously ornamental, and 
suggestive of the ear-rings of Italian im- 
migrants. In No. 6 the variation of the 
form of the casing is rather pleasing, but 
the filigree metal work over the globe is 
tawdry and worse than useless, forming 
a mere obstruction to the light. No. 7 
is simply meaningless. 3 

Fig. 2 shows some examples of more 
serious attempts at artistic effects, in all 
of which, except possibly No. 4, the prin- 
ciples of illuminating engineering and 
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4a very general harmony of lines is pre- 
served; the metal work at the top of the 
globe serves the purpose of holding the 
globe in place and, provided the lamp is 


_ dropped below this, the lighting results 


should be fairly good. 

The most difficulut problem in the one- 
light electric fixture is to get away from 
the stiff, mechanical appearance of the 
supporting tube. Naturally the easiest 
way around this is not to use a tube at all, 
but a chain, for supporting the lamp and 
its accessories. The single objection to 
this is the necessity of threading the flexi- 
ble wires through the links of the chain, 
which interferes more or less with the 
chain effect. 


FIG. 4.—VARIOUS TREATMENTS OF FIXTURES FOR UPRIGHT MANTLE BURNERS. 


decorative art are both transgressed. In 
No. 1 the bead work appliqué ornamenta- 
tion on the globe suggests that the ward- 
robe of an Oriental dancer has been in- 
vaded to furnish decorative material; fur- 
thermore, the ornamentation can serve no 
possible purpose other than to shut off 
light in the most useful directions. In 
No. 2 the filigree work and handle on the 
bottom of the globe are so obviously in 
the way of the most useful light rays, and 
so devoid of any possible useful purpose, 
as to utterly preclude them from artistic 
consideration. In No. 3 the filigree metal 
ring around the center of the globe, to- 
gether with its supports, is similarly ob- 
structive and therefore inartistic. In No. 


Another method of surmounting the 
difficulty is to use a specially designed 
flexible cord instead of the chain. This 
cord is made by introducing two flexible 
steel wires overwound quite heavily, as 
are also the conduit wires, the outer wind- 
ing being preferably of silk floss, which 
has a dull finish. The steel wires are used 
to support the weight of the lamp and 
globe, thus conforming to the underwrit- 
ers’ requirements in the case. Artistical- 
ly, the idea is to give the cord a sufficient 
appearance of strength to take away the 
flimsy look of the ordinary flexible wire. 
The effect is that of a rope rather than of 
a mere cord, and although it may hang as 
straight as a tube, it Jacks “entirely atic 


207 


THE ILLUMINATING ENGINEER. 





ART NOUVEAU DESIGN. 


IN 


FIG. 5.—UPRIGHT MANTLE BURNER FIXTURES 
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FIG. 6.—UNBALANCED EFFECT DUE TO LACK OF 
SY M METRY. 


stiffness of the latter, having the flexibility 
and softness associated with cords. 

In general, the attention may be called 
to the absurd practice, which has existed 
to a greater extent than would seem possi- 
ble, in view of its evident absurdity, of 
putting metal work which has absolutely 
no real or mechanical use over globes and 
shades. This is an outrage alike against 
illuminating engineering and decorative 
art. 

The construction of the one-light gas 
chandelier for the use of the upright mantle 
burner so that it shall be both efficient and 
artistic, presents even more difficulties 
than does the electric light fixture.” In 
order to keep the supporting parts out of 
the way of the burner and globe, a double 
support placed symmetrically on each side 
of the burner is the usual method resorted 
to. This forms the familiar “lyre” type 
of fixture. The enforced symmetry of 
this construction is almost as difficult to 
handle artistically as the stiffness of the 
single support in the case of the electric 
fixture. 

Fig. 3 shows the simplest solution of the 
problem. No. 1 depends entirely for what 
little artistic merit it may possess upon the 
curve of the side tubes and the form of the 
reflector and smoke-bell used. In Nos. 2 
and 3 even the decorative effect of the re- 
flector is absent, but the apparatus is in- 
teresting from the fact that it is converti- 
ble for either direct or indirect lighting. 

Fig. 4 shows a number of variations of 
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the general theme which require no spe- 
cial comment. 

Fig. 5 shows a number of modifications 
of this type of fixture, representing Ger- 
man ideas of the art nouveau school. 
Whatever else may be said of art nouveau, 
it at least has the virtue of originality. 
It is a distinct departure from all the 
schools and types of decorative art that 
have heretofore prevailed, and deserves 
encouragement for the simple reason that 
it is not a copy or rehash of previous 
ideas, if for no other reason. While it is 
the prevailing “mode” for nearly every 
kind of decorative art abroad, it has made 
very little progress among American de- 
signers and workmen. While the central 
idea, or motif, of this school of design is 
unquestionably good, there is no doubt 
that it offers peculiar temptations to run 
into freaks and fads. Doubtless some of 
our readers will be inclined to find evi- 
dences of this among the designs shown. 
Because a thing may be perverted, how- 
ever, is not a sufficient reason for dis- 
carding it altogether; and this school of- 
fers as great opportunities for combining 
originality and true art as it does of pro- 
ducing freaks. 

Fig. 6 shows plainly the lack of symme- 
try and apparent mechanical insufficiency 
produced by omitting one side of the sup- 
porting tube. 

While the problem of constructing a 
one-light gas fixture for an upright burner, 
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FIG. 7.—BALANCED FIXTURE WITH SINGLE TUBE. 
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SUCCESSFUL SINGLE TUBE FIXTURES. 





FIG. I4.—GAS FIXTURES WITH CHAIN SUPPORTS. 
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without the use of this double tube, is 
difficult, it is not impossible. Fig. 7 shows 
a simple but fairly successful solution of 
the problem, the decorative treatment be- 
ing of the art nouveau school. The suc- 
cess of the design, however, results from 
the mechanical balance which is obtained 
by the curve of the tube supporting the 
burner and the smoke-bell. 

Fig. 8 shows a successful design of the 
Louis XV. type, in which this balance is 
equally well preserved. 

Figs. 9 and Io illustrate a daring but 
clever use of the snake as the chief dec- 
orative feature. ! 

Fig. 11 shows a conversion of the fix- 
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additions to this fail to satisfactorily an- 
swer the question: “What is your pur- 
pose?” They are all excrescences; it is 
merely a choice between excrescences, 
a lart nouveau, and excrescences a l'art 
Américain, 

Fig. 13 shows a very much more suc- 
cessful solution of the problem, due prin- 
cipally to the use of large diffusing globes, 
which afford a legitimate opportunity for 
the use of additional supporting devices, 
which relieve the stiffness of the central 
tube. The designs are very character- 
istically the German conception of art 
nouveau. | 

Fig. 14 shows an entirely different meth- 





FIG. II.—LANTERNS WITH UPRIGHT MANTLE BURNERS. 


ture into the form of a small lantern, 
which for certain purposes would be highly 
artistic and effective. 

With the introduction of the inverted 
incandescent gas burner the double tube, 
or lyre construction, became unnecessary, 
and instead of the problem of making this 
symmetry pleasing, the designer faces the 
problem of the stiff central tube support. 

Fig. 12 shows several methods of solv- 
ing the problem with a particular form of 
burner and art nouveau decoration. The 
same general faults are apparent as in the 
one-light electric fixture, namely, the use 
of ornamentation which is obviously super- 
fluous. The fact is that the single sup- 
porting tube is all that is required, and any 


od of attacking the problem. In this case 
the chain support, heretofore usually con- 
sidered the exclusive property of the elec- 
tric fixture designer, has been utilized for 
the support of the single inverted gas 
burner.. In place of the flexible cord of 
the electrician a very fine copper tube is 
threaded through the links of the chain 
and affords a passage for the supply of 
gas. The gas burner itself is hidden by 
a reflector and flounced silk petticoat, 
which may or may not strike the observer 
as artistic. The metal work, which is kept 
as small in amount as possible and still 
preserve some semblance to artistic treat- 
ment, is of art nouveau form, representing 
hammered workmanship. 
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A New Method of Comparing Color Values of 
Different Light Sources— 


The desirability of some accurate meth- 
od of comparing, and if possible of meas- 
uring, color differences has long been rec- 
ognized, and solutions of the problem have 
been offered by several experimenters, 
notably Abney, Lovibond, and Ives. The 
phenomenon commonly known as_ the 
“Purkinje” effect has also been carefully 
studied and frequently discussed, but so 
far as we are aware, without arriving at 


conclusions sufficiently definite to be ex- 


pressed numerically. 

The following simple method of investi- 
gating both of these problems is set forth 
more in the hope that others may follow 
up the line of investigation, than of giving 
actual results. 

The apparatus required consists in a 
very simple modification of the original 
form of Lummer-Brodhun photometer. 
The screen, or observation surface, in this 
instrument, as is well known, consists of a 
disc of white plaster, the two opposite sides 
of which are rendered visible monocularly 
by a system of prisms and lenses, the one 
side appearing as a circle within the other. 
The photometric balance consists in caus- 
ing the dividing line between the inner and 
outer ‘circles’ to disappear; — listhe=twe 
light-sources are of exactly the same color, 
this disappearance is complete and of re- 
markable sharpness; but if there is the 
slightest variation in color, disappearance 
does not take place, and the judgment of 
luminous intensity must be made by com- 
parison. 

The delicacy of the disappearance meth- 
od suggested that it might be utilized for 


ous light-sources. 


the special purpose of detecting, and pos- 
sibly measuring, color differences of vari- 
For this purpose, a sur- 
face having a definite or given color is 
substituted for the plaster of the regular 
screen; for example, a strip of tinted pa- 
per or cloth may be doubled over the 
screen and inserted in the instrument; the 
doubling insures the. same surface being 


-. exposed to both light-sources. 


If the observation be now made in the 
usual manner the concentric circles will 


show the color which is produced by the 


two light-sources by which they are il- 
luminated. In order to entirely eliminate 
the Purkinje effect, the intensities of the 
two light-sources should be brought to an 
equality by observation on the plaster 
screen and the usual setting of the instru- 
ment. If the light rays from the two 
given sources have the same value in ref- 
erence to the color under examination the 
dividing line between the two circles will 
entirely, disappear, but the slightest dif- 
ference in color value of the rays will 
make such disappearance impossible, and 
the two circles will appear with the 
colors produced by the two different light- 
sources. 

In comparing an artificial light with day- 
light it is only necessary to place one end 
of the photometer bench in line with a 
window and adjust the distance of the 
bench from the window so as to balance 
the intensity of illumination with that of 
the light-source under examination. 

Perhaps the most striking result brought 
out by this method of investigation is the 
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extent to which the Purkinje effect in- 
fluences color vision. This is made ‘ap- 
parent by varying the intensities of the 


two light-sources used for the observa- 


tions. It is generally understood that “in 


the night all cats are gray,” but it will be- 
something in the nature of a surprise to . 


most observers to see to what an extent all 
Objects become white, or rather appear 
as they do by white light, when the in- 
tensity of illumination is sufficiently high. 
By increasing the intensity of illumination 
sufficiently light-sources which are com- 
monly accounted as having very distinct 


color differences will produce prrencnlly 


the saine visual effect. 

In order to arrive at results capable of 
numerical expression, the first necessity is 
the establishment of standard colors. For 
practical purposes, the three-component 
theory of color-vision may be accepted. 
The extent to which the three-color proc- 
ess is used in commercial art is a sufficient 
proof of the soundness of this theory. The 
three primary colors used in this process 
might be taken as standards with a consid- 
erable degree of definiteness. The intensi- 
ty of illumination at which these would 
appear the same would afford a method of 
expressing the comparative color values 
of the two light-sources with some approx- 
imation to accuracy. It is possible that 
other colors and tints might be specified 
with sufficient accuracy by stating the par- 
aCatiebam-tetttbels dye used in their production. 
The discoveries in the line of aniline, or 
coal-tar, dyes have rendered possible the 
production of an enormous variety of 
colors of remarkable purity. 

The comparison of the color walucs of 
light-sources by spectrum analysis affords 
a very accurate method, but one which is 


generally beyond either the manipulative | 
ability or the facilities at the command of — 


the average illuminating engineer, and en- 


tirely beyond the comprehension of the 
The method just described, on 


layman. 
the other hand, is one which any observer 
can carry out who has access to a Lummer- 
Brodhun photometer, by no means an un- 
common nor unduly expensive instrument. 
Furthermore. the results would be as easily 
observed and quite as satisfactory to the 
client as to the illuminating engineer him- 
self. The method seems to open a field of 
investigation that may be explored with 
interest as a mere scientific recreation, if 
not of positive instruction. 
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White Versus Black Letters in 
- Printing a 


In our last issue we referred ie) the sug- 
gestion made: by the printing paper manu- 
facturers to reverse the ‘present practice 
in printing by ‘substituting. white ink on 
black paper. The suggestion was. made 
from purely commercial considerations. It 
is a matter of. common knowledge that 
almost the entire supply of paper used by 
printers is made*from wood, and the con- 
sumption of material has become so large 
as to seriously threaten. the forests of 
spruce and pine, which alone are available 
for this purpose. 


Printing ink is a. composition. of carbon 
with oils. and gums, and consequently 
wholly resists all bleaching processes. 
Paper having been once printed cannot be 
used over again as a material in the manu- 
facture of white paper. Newspapers, 
which represent the largest amount of 
have practically no value as 
“scrap” paper. If, however, printing 
paper were black instead of white, all of 
this scrap could be utilized, and such 
paper produced at a very much cheaper 
rate than white paper. The practical 
difficulty lies in the poe of a ae 
ink. < 


Aside from the economics of the case, 
however, there: is a Matanatite side which 
concerns illuminating engineers | in par- 
ticular, and the ‘public in general. We _ 
noted the rather peculiar fact that Mr. | 
Marshall had made the same suggestion in 
a previous issue of THE ILLUMINATING 
ENGINEER, that is, the use of white ink on 


black paper, but from. the viewpoint of — 


optical. hygiene. “Mr. Marshall’s’ conten- 
tion was, that. the. surface of the: letters” | 
being ninch less in area ‘than the unprinted 


surface of the paper, the paper ‘rather-than — 
_the letters should be non- -reflecting, there- 


by largely Baca the total amount ae | 


. light entering the eye 


In order to orisble our readers to ashe a 
practical test of the matter, we have 
printed this page in the reversed method, 
that is, white letters ona black. back- 
ground. While it is perhaps not possible 
to form a conclusive opinion by this sim- 
ple experiment, it may at least afford a 
means of forming an approximate judg- 
ment of the relative merits of ou la\ce) 
methods. 
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A New Method of Determining Derived Photo- 


metric Quantities 


By NorMAN MACBETH. 


In the March number of the ILLUMI- 
NATING ENGINEER I described a method of 
determining mean spherical candle power 
without the use of a Rousseau diagram, 
by the use of lines drawn at certain angles 
on the ordinary polar paper. The ease 
and rapidity with which the calculations 
can be made by this means, and the ad- 
vantage of using a single sheet of paper 
and a single diagram in place of separate 
sheets for the polar and flux curves, sug- 
gested that it would be a convenience to 
illuminating engineers to have a paper 
prepared “for =the restilar use of) this 
method. To this end it was only neces- 
sary to prepare the ordinary polar paper 
with the lines for determining flux or 
spherical candle power values in such a 
way as not to be confused with the lines 
indicating the regular angles. 

A sheet of the paper showing this ar- 
rangement is shown in Fig. I. 

While attention has been frequently 
called to the fact that the polar diagram 
as a graphic representation of quantity of 
light has no significance, and this fact 
should be sufficiently understood by illu- 
minating engineers and those having even 
an elementary knowledge of the use of the 
graphic method of representing relations 
between variables, there are still doubtless 
many cases in which the layman connects 
the polar diagram with amount of light. 
This is really a most natural inference to 
make, since it is the surface included by 
the curve rather than the curved line itself 


that naturally first impresses one. The 
layman may be excused for such a mis- 
take when the same error is made by those 
technically trained, an example of which 
recently appeared in one of the technical 
journals. 

An interesting comparison, showing the 
peculiarities of polar diagrams, is shown 
in Fig. 2, where 150 mean spherical can- 
dle power is given three distributions, viz: 
uniform, maximum on the horizontal, and 
maximum in the (lower) vertical. 

The relative values of the intensities at 
the different angles so far as total quantity 
or flux of light is concerned is shown by 
the shaded portion of surface included 
between the two curves ONDM and 
EEFF given in Fig. 3. The outer curve 
ONDM is that of an oval filament 16 c. p. 
lamp. The inner curve EEFF is deter- 
mined by taking at each angle a distance 
from the outer curve which shall represent 
the comparative flux of light at this angle. 
The value at the horizontal (90°) being 
taken as unity. It may be noted that the 
flux value in the zone 18° around the pole 
is but 5% of the lower hemisphere, and 
within 45° it is but 30%. The length of 
the line between the two curves at any 
angle therefore represents the propor- 
tional value of the flux distribution. 

This particular diagram is interesting 
from the amount of information which 
may be derived from it with minimum 
time and effort. From the outer candle- 
power distribution curve may be deter- 
mined the mean spherical candle power; 
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the total lumens generated; mean upper and 
lower hemispherical candle power; upper 
and lower hemispherical lumens; the flux 
effective in 60° zone, and the normal illu- 
mination at any point. From the inner 
curve in the lower hemisphere may be de- 
termined the horizontal illumination val- 
ues effective at any height and distance. 

To determine lower hemispherical can- 
dle power read on DM or DN at the 
dotted radial lines on one side of lower 
hemisphere, which give in the example 
fakene CeO 4k 2s, 02-3°14.2, 14.0, 15.4, 
15.6, 15.8, 15.9. Adding these 10 values 
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and dividing the sum by Io gives 13.6, the 
mean lower hemispherical candle power. 
The upper hemispherical readings on NO 
OriMO are Bs0wr 5.621 5,.0, 15.4, 15.0,.14.0; 
13.0, 11.4, 8.6, 3.0, the sum of which when 
divided by Io gives 12.8, the mean upper 
hemispherical candle power. The deter- 
mination of the mean candle power in 
either or both hemispheres having been 
made, the reduction to lumens requires 
simply the multiplication of the hemi- 
sperical candle power by 2 x (6.28) giv- 
ing 85.41 lumens lower hemisphere, and 
80.38 lumens upper hemisphere. The total 
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lumens is either the sum of both hemi- 
spheres, or the mean spherical candle 
power, multiplied by 4 * = 165.79 lumens. 

For the effective flux in the 60° zone, 
add the following readings, taken at inter- 
section of dotted radial lines within 60°: 
8.427104, 12.1; -13°3, I4.2, civing astoreer 
58.4; the mean of the five readings is 
11.68, which multiplied by 7 gives 36.7 
lumens. 

The tangent of 60° is 1.73; hence the 
radius of the zone may be determined by 
H (height) & 1.73; or having the dis- 
tance, the height may be determined by 
D (distance) — 1.73. For a height of 5 
feet. the distance would’ be(5- 4.73, 408 
8.65 feet. The area of the zone = radius” 
Cor distance’) <i 98:05. ey ee 
234.8 square feet. The average intensity 
of illumination is then 36.7 + 234.8 = 
.156 foot candles. 

The illumination at a point 3 feet dis- 
tant from the perpendicular with a source 
5 feet above the plane, may be obtained 
as follows: 

Place a cross section sheet of tracing 
linen or celluloid on the flux polar dia- 
gram, and read at the intersecting point 
of 5, + feet sheight andr, 3: feet distance: 
the angle 31°, as shown by horizontal and 
vertical dotted lines in Fig. 1. The can- 
dle power intensity at 31° on the outer 
curve is 10.3, and: on the inner curve 83 
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candle power. 
determining normal illumination are 
cp cos?a 


The usual equations for 





Je == —; and? Ia-==. cp : 
D? h? 
The result also may be more quickly 
and accurately obtained by dividing the 
cp by the sum of H? and D?, which for 
5 feet height and 3 feet distance would 
be 25 + 9 34. Is would therefore 
be 10:3. = 34° .303::foot candles, the 
intensity at this point. To obtain this 
from the diagram, I» would be 8.8 — 34 
==. -.289 foot\.candles.  -Alwaysaise “he 


outer candle power curve—OND or 
OM D—for normal illumination and the 
inner curve OFD — for horizontal. 


To plot the inner curve read the candle- 
power on the polar distribution curve at 
the intersection of the dotted radial lines, 
using 95, 85, 65, 75, 45, 35, 25, 15, and 5 
per cent. of the readings secured, begin- 
ning at the first dotted radial and reading 
from 0° to go’, and from go° to 180° read 
on NO or MO, using percentage in re- 
verse order, 5% to 95%. 


By the use of this paper and method the 
values with which to plot this curve can 
be readily taken, and have been found ex- 
tremely useful and rapid as a “thumb rule 
method” for determining illumination 
values without the use of tables or slide- 
rule calculators. 
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The Illumination of Shady Streets 


By H. THurRSTON OWENS. 


In an article on the above subject in the 
May issue of this magazine, Mr. A. R: 
Dennington brings forward arguments 
against the use of arc lamps on shady 
streets, with which the author is in ac- 
cord, but the superior method suggested 
contains statements which are open to 
serious question. 

Mantle gas lamps do not require diffus- 
ing for the reason that their intrinsic bril- 
liancy is not great enough to be objection- 
able. The distribution from these burners 
could hardly be improved for street light- 
ing purposes, so that a prismatic enclosing 
globe would be a positive detriment, owing 
to the loss of ight due to absorption. The 
most important portion of the street re- 
quiring illumination is the roadway, as a 
person in a fast moving vehicle requires 
the aid afforded by the street lamps to a 
much greater extent than the pedestrian, 
and furthermore, lamps placed along the 
curb will not cast shadows on the road- 
way, which are very confusing to a driver. 
Therefore the suggestion of. placing 
bracket lamps “on the side of the pole 
next the walk” would not produce the 
most effective result. 

_ Mr. Dennington states that from eight 
to twelve incandescents would be required 
to replace one arc, provided that they were 
Jocated) reo. feet apart, and= further that 
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this number can be obtained for about the 
same amount of energy as one arc. 

In order to illustrate that this cannot be 
done in practice, the lamps located as sug- 
gested and the proportionate cost is shown 
in the diagram, 

Fig. 1 shows an arc lamp lighting 4oo 
feet of roadway at an approximate cost of 
$100 per annum. 

Pig. 2 shows a street equipped with twin 
50 c.p. incandescents; these could hardly 
be obtained for less than $50 per post, per 
annum, therefore, the lighting arrange- 
ment suggested by Mr. Dennington would 
cost double that of arcs. 

ig. 3 shows an arrangement of single 
incandescents which can be obtained for 
$100 per year, provided 54 Watt, nominal 
40 c.p. tungsten lamps were used. 

Fig. 4 shows a similar arrangement with 
mantle gas lamps of nominal 60 c.p., at 
the same cost as the 40 c.p. incandescents. 

The figures given are only used to give 
the relative values of the different styles. 

The matter of equipment is an impor- 
tant consideration and in all cases there 
will be an additional installation expense, 
unless an unsightly equipment is used. 
Something like that shown in Fig. 5 can 
be obtained gratis, but the style shown in 
Fig. 6 will entail considerable expense. 

Electric lamps equipped as those in Fig. 
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7, are very attractive, but very inefficient; 
the post can be used for either gas or elec- 
tricity, and is far superior to the one shown 
in Fig. 8, equipped with mantle gas lamps. 

In regard to the statement, “ Renewal of 
the incandescents would be required only 
once or twice each year, depending upon 
the type of lamp used,” the writer has evi- 
dently failed to take into consideration the 
fact that even were the shortest moonlight 
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schedule used with the longest burning in- 
candescent lamp on the market, two lamps 
per year would hardly suffice. 

On an all-night schedule nearly five 
lamps per year would probably be neces- 
sary. 

Flaming arcs with clear globes are, to 
say the least, decided novelties, and espe- 
cially when used for street lighting, and 
it would doubtless be of interest to know 
where the installation is to be found. 





FIG. 8. 
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Recent Progress in the Voltaic Arc 


By Istpor LADOFF. 


(Continued ) 


1. The improvement in the manufacture 
of incandescible bodies, which consists in 
dry-molding into the desired shape an in- 
fusible or substantially infusible metal ot 
inferior conductive and high illuminating 
power and then surface-oxidizing the 
body so obtained. . 

2. An incandescible body consisting of 
an infusible or substantially infusible 
metal of inferior conductive and high illu- 
minating power and having its surface 
coated with an oxide of said metal or 
metals. 


3. An incandescible body made of a 


mixture of nitrid of titanium and high- 


resistance refractory oxides. 


4. The manufacture of incandescible 
bodies which consists in forming such 
bodies of alloys of high-resistance metals 
and surface-oxidizing the completed body. 


5. [The manufacture of incandescible 
bodies which consists in forming the same 
of a mixture of refractory oxides, cell!u- 
lose and chlorid of zinc, drying 2nd flash- 
ing. The inventor limits himself to incan- 
descent bodies for incandescént electric 
lamps, as he expressly states in his speci- 
fication. 

Letters Patent granted to Gustavos 
Heidel, No. 641,958, dated Jan. 23, Igo0, 
refers to a negative pencil for arc lamps 
composed of aluminum while the positive 
pencil is composed of carbon. 

The British patent granted Oct. 24th, 
1898, No. 10,815, to Charles Ludwig Ru- 
dolph Ernest Menges refers to incandes- 
cent filaments for electric lamps and com- 
posed of intimate mixture of a substance 
having metallic conductivity with a sub- 
stance not having metallic conductivity. 
The conductive substance may be a metal 
or carbon or a carbide or the like. A non- 
conductive substance or insulator may be 
gieoide so, -aneaikaline earth or of an 
earthy oxide, or nitrate boron or like sub- 
stance capable of sustaining a very high 
temperature. He mentions titanium, vana- 
dium, uranium, carbides of this metal or a 


mixture of the metals. These substances 
are mixed with the oxides. The filaments 
are gradually heated in the absence of air 
to a sufficiently high temperature to make 
the carbon therein an electric conductor, 
and then mounted upon platinum wires of 
the electric circuit and heated by an elec- 
tric current in vacuo in a suitable gas (?) 
untila reduction of the titanic acid to 
metallic titanium or to titanium carbide, 
takes place. The claims are as follows: 

1. The manufacture of an incandescent 
conductor composed of an intimate mix- 
ture of metals or metallic carbides with 
oxides by mixing together a chemical com- 
pound of the metal, carbon and the oxide, 
forming such mixture into the shape of 
the incandescent conductor, baking it till 
the carbon becomes electrically conduc- 
tive, and then heating it by an electric cur- 
rent till the metal or the metallic carbide 
1s reduced from the compound. 

2, eineandescent “conductor “for an 
electric lamp containing an intimate mix- 
ture of metallic titanium, or titanium car- 
bide, or metallic vanadium, or vanadium 
carbide, or metallic uranium or uranium 
carbide, with the oxides. 

It is obvious that the carbon base of this 
filament is intended to produce a chemical 
combination, a carbide and not remain 
uncombined chemically. 

The-Germansoatent No. 116{rg7; to. Carl 
Pieper, Berlin, issued Nov. 24, 1900, re- 
lates to incandescent bodies that may be 
heated to the strongest white heat with- 
cut any deterioration caused by the action 
of the current, and consequently trans- 
farm the ereatest “part “of energy. into 
light. These bodies consist in the main of 
nuxtures of metals distinguished by a high 
light emissibility as by their high melting 
point, namely thorium or titanium, in the 
shape of metallic titanium or titanium 
nitride or graphite with thorium oxide 
with or without an addition of cerium 
oxide. The inventor claims an incandes- 
cent body for incandescent lamps con- 
sisting of mixtures of thorium metal, t- 
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titanium metal or titanium mitride, or 
graphite of high density with thorium 
oxide with or without the addition of 
cerium oxide. He does not mention any 
oxide of titanium, and the metal titanium 
is recommended not on account of its 
luminous quality but on account of its high 
melting point. This is obvious from the 
second claim relating to the process of 
manufacturing incandescent bodies. In 
this claim, he distinguishes his process by 
an addition of small quantities of metals 
of high melting power, as chromium, wol- 
fram, to the metals thorium, titanium re- 
spectively, titanium nitride for the purpose 
of manufacturing the same by lowering 
the melting point of the mixture. In 
an additional claim, he specifies that he 
does not use any binding material what- 
ever in the manufacture of his filaments. 

George Alefield received Letters Patent 
No. 656,077, dated August 14, 1900. This 
invention relates also to incandescent ma- 
terials for electric lighting. In his specifi- 
cation he cites the Jablochkoff candle and 
Nernst lamp as instances of lamps having 
high luminosity, but objectionable on ac- 
count of the mode of preheating. His am- 
bition is to improve upon this particular 
kind of lamps. Incandescents are made of 
a suitable body composed of one or more 
of the “luminous earths,’ and a film-like 
partial coating. of -one.or more of the 
highly infusible metals of the platinum 
group to constitute a practically inde- 
structible preliminary conductor, and it is 
in practice used in connection with a suit- 
able electric contact which may answer 
for both the body and the conductor, with 
or without an enclosing bulb. As material 
for his incandescent bodies, he uses one of 
the oxides of the earthy metals which be- 
come luminous at an elevated tempera- 
ture, as for example lime, baryta, strontia, 
magnesia, oxides of thorium, cerium, zir- 
conium, erbium, etc. He claims to have 
obtained best results with a hollow cylin- 
der of magnesia mixed with 20 per cent 
of oxide of thorium containing about one 
per cent of cerium coated with osmium. 
However, he states that instead of magne- 
sium, lime, baryta, any of the mentioned 
earths may be used, or the coating may 
be of tuthenium or rhodium, and good re- 
sults obtained. 


Classification of Luminous Arcs (arcs @ 
flamme) into two categories. 
From the preceding follows, that it is 
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possible from the point of view of the 
present essay, to classify the luminous arc 
into two categories, very clearly differen- 
tiated by the nature of the substances em- 
ploved and the phenomena predominating 
in the process of the light production. On 
one side there are the flaming arcs com- 
posed of (the vapors of alkaline and 
earthly alkaline chemical compounds or of 
other compounds giving white fumes, 
raised to incandescence. On the other side 
we have to do with arcs fornied between 
metals or their compounds of the iron or 
titanium groups, not enjoying such an 
advantageous degree of light emmissivity 
by simple incandescence, but which give 
above all, place to the effect of lumines- 
eerie: 


II, Lamps of the First Category, of In- 
candescent Flames (Alkaline-Earth 
Compounds ) 

These lamps were realized in practice in 
three shapes: with electrodes of pure ox- 
ides, with mineralized carbons surrounded 
or not with a protecting outward layer of 
pure carbon, finally with pencils of pure 
carbon with mineralized cores containing 
luminescent salts (sals eclairants). 
Electrodes of Pure Mineral Substances. 

The employment of arc light electrodes 
composed of pure mineral substances pro- 
posed by Raasch and recently introduced 
into France by the “Campagnie Géneral 
d'Electricité,’ did not seem to develop into 
an industrial success and represents at 
present only a theoretical interest. 

The authors used at the ordinary tem- 
perature more or less insulating pencils 
(batonnets), that had to be preheated a 
certain time. The obtained are was pret- 
ty (beau), but of a composition less fa- 
vorable than the arc produced by fluoride 
of calcium. When instead of the latter, 
other oxides or compounds are added, 
imparting some conductibility to the mass, 
the electrodes turned too fusible. How- 
ever, at any rate, the loss of voltage is so 
considerable that it occasions an excessive 
loss of energy. Finally, as is seen from 
Fig. 2, the voltage among terminals varies 
so much faster than with other are light 
pencils, that the regulation would require 
a precise mechanism. These practical in- 
conveniences are so far not overcome. 
(Biegon de Chudnochowsky Verh. d. 
Physiclischen Gesellschaft, 20, March, 
1903. ) 

Bulletin de la Societé Internationale des 
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Flectriciens, V, VII (2nd series), March, 
1907, André Blondel. 

Ewald Raasch did a great deal of work 
in the line of electric light arc lamps, and 
we will refer to his work more extensively 
later. At present we will only note his 
German patent No. 137,788, which is an 
addition to his principal patent, No. 117,- 
214. His invention in that particular 
case refers to a preheating device similar 
to that of Jablochkoft. This device con- 
sists of two auxiliary electrodes, so ar- 
ranged that between them an arc can he 
formed without any preliminary heating. 
As such auxiliary electrodes, he recom- 
mends carbon mixtures of conductors of 
the first and second class, metallic car- 
bides, silicides or borides relatively well 
conducting meiallic oxides, mixtures of 
these oxides of metallic salts, etc. The 
auxiliary pencils must be so arranged as 
to surround the luminescent electrodes 
composed of conductors of the second 
class. This inventor claims in his patent 
electrolytic electrodes surrounded hy aux- 
ihary electrodes of better conducting 
material for the purpose of preheating the 
luminescent electrodes composed of con- 
ductors of the second class. 


The Danish patent No. 2,420 was issued 
August 7th, 1899, to Dr. Carl Auer Von 
Welsbach, for the manufacture of the Os- 
mium filament. This patent is an addition 
to No. 2,095, issued July 24, 1899. In the 
process of manufacturing osmium fila- 
ments, he prepared a plastic mass com- 
posed of a homogeneous mixture of ex- 
tremely finely divided Titanium Ovides, 
ten parts by weight of Osmium to four 
parts by weight of Titanium oxides. The 
Titanium oxides can be replaced in the 
mass by others, such as unstable oxides in 
a fierce white heat, of a more basic char- 
acter, such as aluminum oxides or mag- 
iesia= OL siltete aciao— Ihe threads are 
brought into the desired form, and there- 
upon they undergo a “Dry Distillation” so 
that there is thus produced a body in the 
form of a filament consisting of Osmium- 
Titan-oxides and carbon. The thread is 
fastened in a temporary frame, and it is 
gradually heated in a reducing mixture of 
gases by an electric current until the car- 
bon contained therein is burned out. ‘The 
temperature is thereafter in the course of 
time increased by means of the electric 
current to a white heat. so that the Titan- 


ium oxides melt and ihe filament becomes 
dense, and finally, the temperature is fur- 
ther increased, by which the Titaniun 
cxides become volatilized while the Osmi- 
um particles come closer and closer to- 
gether and are thus combined into a thor- 
oughly dense and elastic filament. Iie ex- 
pressly states in his specification that the 
carbonaceous materials burned out and 
the oxides of titanium, unstable at the 
dazzling white, disappear. The titanium 
oxide is here used only for the purpose of 
making the osmium filament more dense. 
In his’ clamy 2a, the inventor -¢xpressly 
states that the addition of oxides unstable 
at the bright heat, such as titanium-oxide, 
aluminum-oxide or magnesia, is done es- 
pecially for the purpose of removing them 
at a still higher temperature by volatiliza- 
tion. 

@arl Ochs-received Letters Patent No. 
648,518, dated May 1, 1900. His inven- 
tion relates to heating resistances. for 
glowers of second class conductors in 
glow lights. His heating resistance is 
composed of oxides of metals, possessing 
extraordinarily high vaporizing tempera- 
ture, or melting point, and when in this 
condition emit light. Such oxides of met- 
als are, for instance, the following: oxide 
of iron, oxide of copper, chromium oxide, 
uranium oxide, oxide of manganese, oxide 
of nickel, oxide of cobalt, titanium oxide, 
tungsten oxide, molybdenum oxide, etc. 
The production of light in this heating re- 
sistance is of secondary importance, if of 
any. He recommends. the addition to the 
plastic mass of which these glowers are 
made, strongly slagging materials, such as 
porcelain earth, magnesia, etc. Such 
strongly slagged little rods or tubes are 
provided at their ends with conductors of 
difficultly melting metals, such as platinum 
or nickel. In this form, they can be used 
as resistances, or as light giving heating 
bodies, but in the latter case must be pro- 
vided with an initial resistance in series 
therewith, because at a high temperature 
they have a negative conducting tempera- 
ture and it is necessary to compensate for 
the change of resistance. Such glowers or 
heatne yresistatices: aré of great use in 
lamps similar to the Nernst lamps. 

A number of patents were issued to 
William Lawrence Voelker, No. 679,802, 
dated August 6, 1901, Letters Patent No. 
679,926, dated August 6, 1901, Letters Pat- 
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ent No. 683,085, dated Sept. 24, 1901, and 
No. 683,086, dated Sept. 26, 1901. The 
patents relate to a method of producing 
carbide filaments for electric incandescent 
lamps consisting in treating a carbon fila- 
ment in an electric arc in the presence of 
vapor of the metal or metals constituting 
the metallic base of the carbide to be pro- 
duced, the said carbon filament being con- 
verted into graphite and then into car- 
bide at a single operation. The metals he 
intends to turn into carbides are uranium, 
titanium, zirconium or beryllium. The 
other patents are simply an elaboration of 
the same basic claim. 

Alexander Just received Letters Patent 
No. 663,095, dated Dec. 4, 1900. The in- 
vention relates to the manufacture or pro- 
duction of electric incandescent bodies 
that have a high resistance and are not 
appreciably influenced by an increase of 
temperature. Such bodies, according to 
this invention are made from a mass com- 
prising or containing a conductor or con- 
ductors of the first class, especially car- 
bon, boron, or silicon, and the nitrids of 
boron or silicon, that means, boron-nitrid 
or silicon-nitrid. These nitrids represent 
conductors of the second class, but they 
have such a small conductivity even at the 
highest temperature occurring in the elec- 
tric glow lamp, that they may be consid- 
ered non-conductors. Of the nitrids men- 
tioned, nitrid of boron is of especial value 
in the manufacture of the incandescent 
bodies in question, in consequence of the 
ease with which it can be prepared. Fur- 
thermore, nitrid of boron fulfils all the 
requirements of a substance intended for 
use in electric glow lamps, as it is infusi- 
ble at the highest temperatures occurring 
in such lamps, is non-volatile, and is inert 
in a high degree. The claims are as fol- 
lows: 

1. An inecandescible body composed of 
an intimate mixture of a conductor of 
electricity and a refractory nitrid of a 
metalloid. 

2. An incandescible hody comprising a 
mixture of nitrid of boron, silicon and a 
carbonaceous material. 

3. An incandescible body comprising a 
mixture of nitrid of boron and carbon. 

4. An incandescible body comprising 
boron, carbon and nitrid of boron, 
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5. An incandescible body comprising 
boron, silicon, carbon and a refractory 
nitrid of a metalloid. 

Robert Hopfelt received Letters Patent 
No. 700,649, dated May 20, 1902. The 
main object of this invention is the manu- 
facture of electrodes for are light of car- 
bides which are decomposable by water, 
especially the metallic carbide and par- 
ticularly carbide of calcium. In order to 
make such a carbide electrode of a high 
conductibility, he incorporated into the 
body of the carbid electrode a substance 
having good conductive properties, viz: 
finely divided metal dust, a wick, a solic 
carbon within the carbid electrode or met- 
allic wire. The claims are as follows: 

1. An arc light carbide electrode, con- 
sisting of a carbide decomposable by wa- 
ter and a conducting substance incorpo- 
rated in the body of the carbide, and a 
superficial coating of a body impervious 
to water. 

2. An arc light carbide electrode, con- 
sisting of a carbide of calcium, a conduct- 
ing substance incorporated in the body of 
the carbide and a superficial coating of a 
body impervious to water. 

3. An arc light electrode, consisting of 
calcium carbide and carbon dust mixed 
therewith, and a superficial coating of a 
body impervious to water. 

4. An arc light carbide electrode, con- 
sisting of carbide decomposable by water 
and carbon mixed therewith and a metal- 
lic wire imbedded in the electrode. 

Charles Denton Abel received Letters 
Patent No. 12,162, dated May 28, 1902. 
The invention relates to the manufacture 
of filaments for electrical incandescent 
lamps from vanadium, tantalum or nio- 
bium, or alloys of these metals with each 
other or with other metals. For this pur- 
pose, the filament is formed from a mix- 
ture of carbide and oxide of one or more 
of the metals in question, and is heated to 
cause the oxide and carbide or dioxide. 
The proportion of carbide to oxide is so 
chosen that no free carbide or oxide re- 
main in the finished filament. The heat- 
ing may be either by an electrical source 
of heat, as for instance, in the ‘electric 
furnace, or by the passage of an electric 
current. 

To be continued. 
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The Thirty-fiirst Convention of the 
National Electric Light 


Association 

The convention was a success. There is 
no need to specify what convention to any 
one who has any interest in the lighting 
industries. The convention is the annual 
convention of the N. E. L. A.—that is 
understood. 

Viewed either from point of numbers in 
attendance, from the variety and impor- 
tance of the papers and discussions pre- 
sented from the capital invested in, and 1im- 
portance of the industries represented, of 
which lighting forms the larger part, or 
from the general results to which this an- 
nual gathering gives rise, the convention 
is without doubt the event of chief im- 
portance of the year. 

The large number in attendance, which 
exceeded by nearly 200 the highest records 
of previous conventions, is naturally one 
of the first features to attract attention. 
While the central location of the place of 
meeting may have contributed to this, the 
fact is nevertheless exceedingly gratifying 
from every point of view, as indicating not 
only continued, but increasing interest in 
the work of the association. The growth 
of the electrical industries in this country 
for the past quarter-century has been noth- 
ing less than phenomenal, and the parallel 
growth of the association which represents 
this rapidly expanding commercial field 
speaks well for those who have, during 
the preceding years, been responsible for 
its management. 

The months immediately preceding the 
convention, it must be admitted, have not 
been such as to tend particularly to elation 
of spirit or to a general optimism in regard 
to business; but so much the more need 


for “getting together.” It is absolutely 
impossible for Americans to be blue or 
disconsolate when they are together in 
any considerable number. If “ misery 
loves company,” the meaning of company 
must be taken in accordance with the say- 
ing, “two is company, three is a crowd.” 
Who ever saw an American crowd misera- 
ble under any circumstances? 


The man who attended the convention 
and did not come away with a more cheer- 
ful outlook, and a general feeling of re- 
newed energy and courage, is in serious 
need of a strong liver tonic or of moral 
regeneration. This renewal of faith and 
inspiration which comes from attendance 
at the convention, and which is recreation 
in its true sense of re-creation, is by no 
means one of the least advantages to be 
obtained from membership in the associa- 
tion. The papers and discussions are all 
printed, and appear duly in beautiful blue 
and gilt covers some time during the 
course of the year; but who goes to them 
as a source of hope or encouragement in 
a moment of business or professional de- 
pression? Valuable data they contain, be- 
yond doubt; but as a source of inspiration 
and encouragement, one would no sooner 
think of resorting to the “ Proceedings” 
that of consulting the encyclopedia to as- 
suage the pangs of unrequited love. 


Even though you have the printed copy 
of the paper before you, and the words of 
the reader reach you only as an inarticu- 
late lullaby, there is still much to be 
gained from seeing the paper presented ; 
and still more to be gained from the dis- 
cussion, particularly if you take part in it 
yourself. Then, at least, you are sure of 
something interesting being said. 


The social side of the convention must 
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not be lost sight of. The con-bination of 
business and pleasure on these occasions 
is certainly no infringement of the Sher- 
man anti-trust law. The various pleasant 
events of the week are in no need of Fed- 
eral regulation. “The participants invaria- 
bly take care of the occasion with eminent 
satisfaction to themselves, and that is suffi- 
cient. 

To miss the convention is to miss some- 
thing that is really worth while, viewed 
from any point you please to take. 


‘Killing the Goose” 


While it is perhaps not in the best taste 
at present to refer to the late unpleasant- 
ness in the financial world, we cannct help 
noting the fact, so clearly brought out in 
the discussion of “ The Evolution of New 
Business Building,” in the “ Commercial 
Day” program, as to the unwisdom of 
shutting off the soliciting of new business 
departments of lighting companies during 
times of financial or business depression. 
We endeavored to impress this fact upon 
our readers during the actual stress of the 
storm by means of pictorial representa- 
tion. We cannot claim any particular 
originality for the idea portrayed; in fact, 
a certain well-known citizen of ancient 
Greece, by name Asop, showed the folly 
of killing the goose that lays the golden 
eggs; and yet, like many another piece of 
undoubted wisdom, the advice has been 
rejected on innumerable occasions. since, 
and the slaughter of the goose bids fair to 
continue for ages to come. 

It would seem a most natural conclusion 
that the greater the danger of losing busi- 
ness, and the greater the difficulty of ob- 
taining new business, the more urgent the 
need of maintaining those forces whose 
purpose is to preserve and extend the busi- 
ness of the lighting company. And yet in 
an incredible number of cases, the partial 
or entire suppression of the new business 
department was the first act of retrench- 
ment indulged in. From a number of cases 
cited. in the general discussion referred 
to, the fact is clearly brought out that 
where new business departments were 
maintained at their full strength, the busi- 
ness of the company, even during the most 
strenuous months of the depression, was 
either fully maintained, or actually in- 
creased. 

The compantes which decapitated the 
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goose in their mistaken zeal to retrench 
have now to rebuild, to a greater or less 
extent, from untried raw material which it 
will be the work of years to season into 
the most efficient condition, a new struc- 
ture for which only the foundation, and 
very likely a cellar full of débris, is at 
hand. 

The American, however, is a notorious- 
ly good forgetter, especially of troubles and 
disasters, and unquestionably the new 
structures will rise and in due course 
achieve even finer proportions than those 
which were swept away. 


Specifications for Street Lighting 


With the report of Mr. W. D’A. Ryan, 
presented at the recent convention, the 
work of the committee appointed in 1906 
to consider specifications for street light- 
ing is concluded. Mr. Ryan’s report ccn- 
sisted practically in a tabulation of the re- 
sults of a large number of photometric and 
illuminometer tests of the several types of 
arc lamps now in general use for street 
lighting. The object of these tests was to 
arrive at a practical ratio of illuminating 
values between these different types of 


lamps. The following are the ratios ar- 
rived at: fees 
6: G2a Ni per Use Cy Sel OPelinc all Came cen sane ee 3% 
O.GsamMp: de Cs Ser. YOPEN Val Chen ea nece oer 

op: Q2ampend a :Ge Serre. caiCs 4 cater peek een 31% 
GLG-AM paw din Ch Sera en Ch al Gae anche ners oem 4 
BASIL MON Oey a exper KeN PRI CMOR ICM Oo mg oid ade suk ood 6 oS 
G-O2A0M ps eas Cne Ser. CNG. ALC. Annee nee ee 314 
(202aMP., “AC. SOR CN CALC. eh shee eee a eee + 
COE HODY Oy a0 eC ocrenee Muintdmeali tana ou owe cee ac Bon 51% 


It is interesting to note that two modern 
lamps are given the same value as the old 
so-called “ standard 2000 c.p. lamp,” which 
figured so prominently in the Colorado 
Springs controversy, and which has been 
more or less a bone of contention in street 
lighting contracts ever since the introduc- 
tion of enclosed arc lamps. The two lamps 
given as equivalents are the 6.6 ampere 
direct current enclosed arc, and the 7.5 
ampere series alternating enclosed. It 
may be recalled here that the latter lamp 
was taken as a modern equivalent of the 
old style 9.6 ampere direct current open 
arc in arriving at the final award in the 
Colorado Springs case. 

Another interesting point in the report 
is the value of 5% given to the luminous, 
or metallic arc, lamp. If the proposed 
ratios were accepted it would therefore be 
possible to exceed the requirements in con- 
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tracts calling for the “standard 2000 c.p. 
arc,’ by the use of luminous arcs, with a 
less expenditure of electric energy than 
that used in the older form of lamp. 

Mr. Ryan states that “ preliminary tests 
were made with the luminometer and the 
street photometer, and the results checked 
fairly well, but the latter proved more sat- 
isfactory to operate and was used exclu- 
sively thereafter.’ There is an unfortu- 
nate looseness in the use of terms refer- 
ring to different types of instruments for 
measuring light. Mr. Ryan seems par- 
ticularly fond of coining new words to fit 
new instruments of his own designing. Pre- 
sumably what he means by “ luminome- 
ter,’ as used in his report, is the instru- 
ment which he has described in previous 
publications, and which depends upon 
acuity of vision in reading various sizes 
of type printed on white cards, for the 
results obtained. The measurements made 
were therefore simple photometric obser- 
vations of the lamps in place in the streets, 
the instrument being placed at a distance 
of 250 feet from the base of the lamp. 
Presumably the normal intensity was the 
one observed. In other words, the tests 
consisted in measurements of the intensity 
of the rays from the different types of 
lamps within the angles of 83 degrees to 
86% degrees from the perpendicular. This 
is in accordance with the recommenda- 
tions contained in the report of this com- 
mittee made to the convention a year ago. 

In controversies concerning the relative 
values of the different lamps, mean spheri- 
cal, and especially mean lower-hemispheri- 
cal candle power has heretofore played the 
leading role, which accounts for the poor 
showing that the enclosed arc lamp has 
always made as compared with the old 
open arc. The greater fluctuations of the 
open arc and the consequent difficulty of 
obtaining an average which should take 
the time element into account, has intro- 
duced an indeterminate correction factor 
which has been very difficult to evaluate. 
Any one who has looked into the matter at 
all has recognized the fact that the actual 
illumination values of the enclosed and 
open arc lamps were by no means in pro- 
portion to their mean spherical candle 
powers. The ratios given in Mr. Ryan’s 
report, which represent the results of some 
15,000 observations, unquestionably fur- 
nish a fairer basis of comparison than any 
figures heretofore given, and there seems 
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to be no reasonable grounds for objecting 
to their acceptance as a basis for the com- 
mercial rating of arc lamps for street 
lighting purposes. What view the courts 
would take of these ratios, however, in 
case of actual legal controversy, remains 
to be seen; but as the N. E. L. A. 'recom- 
mendation as to what constituted a stand- 
ard 2000 c.p. arc was accepted as authori- 
tative in the Colorado Springs controversy, 
there is little doubt that the recommenda- 
tions in Mr. Ryan’s report would be lke- 
wise accepted by any court or arbitration 
board. 

In the report presented by Mr. Farrand 
to the 1907 convention, the following 
statement appears: 

“Your committee, after a most careful 
consideration of the difficulties to be 
met, and for the purpose of establishing a 
definite basis, assumed: That, inasmuch as 
te lighting. of “streetsy by, contract. is a 
matter of <«lumination produced rather 
than of apparatus employed, the terms 
used in specifications should be in terms of 
illumination and not of energy consumed ; 
that the individual lamp of each class 
should be the unit of number charged for; 
and that the average illuminating power of 
each unit should be comparable with and 
have a value equal to a known standard at 
proper relative distance.” 

While the completed report of the work 
of this committee, including the figures 
presented by Mr. Ryan, constitutes a step 
toward the use of “illumination produced 
rather than of apparatus employed,” as a 
basis for street lighting specifications and 
contracts, it nevertheless falls far short of 
fully accomplishing this declared purpose. 
The total result of the two years’ labor of 
the committee amounts to this: Lamps 
used for street lighting should be evalu- 
ated by the relative intensities of their rays 
within angles of 83 to 86%4 degrees from 
the vertical; in the case of arc lamps these 
comparative values are as given in Mr. 
Ryan’s report. 

In view of the progress that has been 
made within the past year in instruments 
for measuring illumination, have we not 
arrived at that stage of accuracy in illumi- 
nation measurements where street-lighting 
contracts can be actually based upon “ the 
illumination produced” in some specified 
manner upon the streets? It is our opin- 
ion that such a basis for contracts is pos- 
sible. 
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The Precision of Photometric 
Measurements 


The charge has often been made against 
illuminating engineering that it is not an 
exact science; in fact, that the limits of 
error in the measurements with which it is 
concerned are so wide as to. preclude it 
from the ranks of science altogether. 

While photometric measurements, which 
consist only in determining the intensity of 
light rays in some specified direction, are 


by no means the only ones concerned in. 


illuminating engineering, they form the 
mathematical basis upon which it is 
founded, and hence the limits of error in 
photometry have an important bearing 
upon the subject of the exactness of illum- 
inating engineering as a science. 


The paper entitled “ Some Observations 
cn Photometric Precision,”. by Professors 
Kennelly and Whiting, read before the 
convention, is particularly valuable and in- 
teresting to illuminating engineers, as giv- 
_ing not only the most recent researches in 


this direction, but also the results along a» 


line of investigation that has never before 
been followed. 


The investigations were made for the 
purpose of determining the limits of error 
of observation of different observers on 
the same instrument, and with different 
instruments. Four different types of 
photometers were employed, which include 
all the types that are in practical use at 
the present time, namely,-the “ grease- 
spot,’ or Bunsen, and three forms of the 
Lummer-Brodhun. In each case the ob- 
servations included the comparison of 
light-sources of the sare color value, and 
of those of somewhat different color 
values. The time required for the differ- 
ent observers to make the settings was also 
recorded. 


When the light-source was measured 
against a standard of similar color value, 
the average “ probable error” of a single 
measurement, made on the four different 
types of photometer, was as follows: 


9 


Per cent. 
GIrease-iSpOl sei vn ts Se aes Sees i ene ey 1.52 
Lummer-Brodhun ‘‘ Concentric” ......... 1.04 
bummer-Brodhun <squalntvass cca eeerer one O78 
PAMMers Tod bine Contrast seme eee 46 


The three forms of Lummer-Brodhun 
photometer differed in the method of mak- 
ing .the ‘balance... any thes “Goneentnice 
form the two illuminated surfaces appear 
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as concentric circles, and’ the :balanice 4s 
made by the disappearance of the dividing 
line. In the “ Equality ” form the screen 
is divided into two adjacent semi-circles; 
the balance is made by a combination of 
the disappearing and equalizing methods. 
In’ the | Contrast ” “form theresare’ pode 
tically two observation surfaces somewhat 
similar in arrangement to the Concentric, 
the setting being made by bringing the 
contrasts of the two parts of each half of 
the screen to an equality. 

The above figures bring out the inter- 
esting point that the latest form of Lum- 
mer-Brodhun photometer is over three 
times as accurate for lights of equal color 
value as the familiar grease-spot instru- 
ment, and also that the average probable 


-error of such a measurement is less than 


one-half of I per cent. 

When the measured and standard light- 
sources vary in color values by the differ- 
ence between a low-efficiency carbon fila- 
ment lamp and a tantalum lamp run under 
normal conditions, the average probable 
errors were as follows: 


Per cent. 
Grease {Spot wea ietr eae a ee eee 1.94 
CON COTUIICAS: crest oes oe toe 1.46 
Hua lity asa eae Oe ta ee eae LED 
CONTLASE FAA erie cashes eater tno een a hee ee ee 1.41 


In this case it will be observed that the 
relative accuracies of the different instru- 
ments are nearly the same, and as would 
be expected, the average error is measur- 
ably larger. With two of the instruments, 
however, the error was less than 1% per 
cent. The difference in color values in 
this case was larger than is usually neces- 
sary in photometric measurements. On 
the whole, therefore, it would be quite 
safe to say that photometric measurement 
may be usually made with a probable error 
not exceeding I per cent. The discrepan- 
cies in the settings of the different ob- 
servers with the grease-spot photometer, 
however, were as much as 7 per cent. in 
some cases, but with the most precise form 
of Lummer-Brodhun photometer the agre2- 
ment between the average settings of dif- 
ferent observers was very close, in the 
case of lights of similar colors varying 
from one-tenth of I per cent. to three- 
quarters.of I per cent. Inthe case of 
varying colors this difference increases up 
to over Io per cent. with the grease-spot 
photometer. Under the most unfavorable 
conditions photometric measurements rep-— 
resent a very fair degree of precision and 
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consistency; and under conditions which 
are by no means difficult to secure, such 
measurements compare very favorably 
with the ordinary run of physical measure- 
ments. Photometry, at least, may there- 
fore be fairly considered as among the 
exact sciences. 


Large vs. Small Units 


This much discussed subject was re- 
vived in a paper on illuminating engineer- 
ing by Mr. W. D’A. Ryan, presented to 
the convention. His position in the mat- 
ter is summed up in the following: 
“Broadly speaking, the illumination of 
rooms having considerable dimensions can 
most satisfactorily be accomplished by the 
use of units sufficiently large to corre- 
spond with the surroundings.” Mr. Ryan 
then particularly refers to department 
stores, in which the ceilings are generally 
structurally divided into “ bays,” or panels, 
of considerable size, and maintains that a 
better general effect is produced by the 
use of single units—and by unit must be 
understood either a single light or a col- 
lection or cluster of lights on a single fix- 
ture—in each bay; and similarly for other 
large spaces. . 

While some may be inclined to accuse 
Mr. Ryan of a partiality for large units, 
born of his connection with the arc lamp, 
they will find difficulty in successfully con- 
troverting his dictum in the present in- 
stance. Considered as a part of the gen- 
eral architectural features of a building, a 
single unit to a panel unquestionably pro- 
duces better harmony than a multiplica- 
tion of units promiscuously distributed. 
Architects will undoubtedly be found toe 
agree with Mr. Ryan in this respect. 

From the illuminating engineering 
standpoint, the fact must be taken into 
consideration that a light-source unavoid- 
ably affords a point of attraction for the 
eye. On account of their brilliancy the eye 
will unconsciously observe such points in 
distinction from all other objects in the 
field of vision. The observation will thus 
be divided between the luminous sources 
and the objects which are being illumi- 
nated: the greater the number of lumi- 
nous points the greater the amount of at- 
tention they will receive, and the less the 
attention given to the illuminated objects. 
If the multiplication of light sources, 
therefore, is carried beyond a certain 
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point, they afford an actual distraction of 
the eye from the objects which are espe- 
cially intended to be seen. This fact is 
well illustrated in the designing of spec- 
tacular illumination, the avowed purpose 
of which is to fascinate the eye by means 
of the lights themselves; in such cases, the 
largest number of sources. which can be 
used without blending into a single im- 
pression produces the highest effect. On 
the other hand, where a large number of 
individual sources are used for special 
lighting, as occasionally in large offices 
where desk lights are provided, or in 
workshops, where individual lights are 
furnished for each operator, the sources 
are concealed from general view by means 
of opaque reflectors; otherwise the numer- 
ous sources would be wearisome to the 
eyes, since they produce a corresponding 
number of intensely bright spots on the 
retinal image. 

The one theoretical advantage of the 
small unit that has been most dwelt upon 
it that of securing a more nearly uniform 
ilumination; but this advantage is more 
theoretical than practical. In the first 
place, with modern accessories it is possi- 
ble to obtain equally good results as to 
uniformity from reasonably large units; 
and in the second place, absolute uniform- 
ity is by no means always to be desired. 
It is generally conceded that daylight fur- 
nishes the model for perfect illumination ; 
this, in the case of interiors, is always re- 
ceived through windows which, as com- 
pared with artificial lights, are generally 
few in number. There is thus a prepon- 
derance of intensity from one direction, 
which produces the shadow effect which is 
absolutely essential to perspective and re- 
lief, which are such important elements of 
vision. 

The question of large versus small units 
therefore simmers itself down to a ques- 
tion of large versus small space-units to 
be illuminated, and, generally speaking, 
there should be a just proportion between 
the two. 


What Are You Going to Do 
About It? 


In American commercial warfare the 
competitor seldom attempts to take his op- 
ponent by assault, but prefers the less 
bloody and much more elegant process of 
routing him by strategy. The electric and 
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gas light interests show very few, if any, 
evidences of open warfare, but it must not 
be inferred therefrom, at least so far as 
the electric lighting interests are con- 
cerned, that they are not fully awake to 
the situation, and keenly alive to every 
strategic advantage to be gained. 

The latest weapon of electricity, and one 
which promises to be more effective in its 
results than any hitherto produced, is the 
tungsten lamp. So long as electric light 
cost from three to six times as much as 
gaslight, there were certain classes of il- 
lumination which the electric interests had 
very small chance of capturing with the 
only weapons then at their command— 
greater convenience and adaptability. But 
with the cost of electric lighting cut to 
one-third of its previous rate, conditions 
are very materially changed. 

The tungsten lamp is no longer a theory 
nor an experiment, but an accomplished 
commercial fact; and not the least among 
the many resulting advantages, which the 
electric interests recognize to the full, is 
that of more successfully competing with 
gas in its own stronghold of economy. 
“Tt will enable us to compete successfully 
with the gas arc,’ was a sentiment re- 
peatedly expressed in the general discus- 
sion of the commercial significance of the 
tungsten lamp at the convention. 

Those interested in seeing gas illumi- 
nation maintained, if for no other reason 
than the maintenance of a healthy com- 
petition, may therefore well ask of the 
Gas Companies: “ What are you going to 
do about it?” “Are you going to let the 
electric lighting interests take your strong- 
holds in detail, and leave you only the 
fields of heat and power in your uncer- 
tain possession, or are you going to fight 
them with their own weapons,—name- 
ly, improved forms of lamps and ap- 
paratus?”’ 

The limit in efficiency in gas lighting 
has by no means been reached, nor have 
the means of rendering it more adaptable 
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and artistic been exhausted. But there is 
no time to lose. Self-congratulation over 
past glories will not suffice to convince 
the user of light that the latest forms of 
electric lamps are not on the whole more 
advantageous than gas lamps. More than 
at any time in the previous history of the 
gas industry is there now necessity for the 
prompt and intelligent utilization of every 
possible advantage pertaining to gas il- 
lumination. 

The electrical interests are almost 
wholly responsible for the foundation and 
phenomenally rapid growth of Illuminat- 
ing Engineering as a science; the gas in- 
terests can no longer safely neglect this 
powerful ally. 

The electrical interests have been ex- 
ceedingly alert and progressive in working 
out valuable accessories for the distribu- 
tion and utilization of light from their 
various lamps; the gas interests have been 
slow followers in this direction. 

The electrical interests have been ag- 
gressive and original to a degree in de- 
signing artistic and efficient lighting fix- 
tures; the gas interests, with few excep- 
tions, have been content to perpetuate the 
fixtures of their forefathers. 

The electrical interests have utilized ate 
most to the full the power of advertising 
and publicity to arouse public interest in 
the use of electricity for light and other 
purposes; the gas interests have generally 
depended upon their prestige and inertia 
to keep them moving. 

With the odds in point of economy so 
greatly in their favor, the gas interests 
have heretofore held a large amount of 
business with little or no special effort, 
but both in exterior and interior lighting 
the tungsten lamp has wrought a decided 
change in conditions. 

The situation for the gas interests is 
one which demands immediate, thoughtful 
and vigorous action, if they are to remain 
in the field as an important factor in 
illumination. 
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From Our London Correspondent 


Every day brings some new invention to 
place gas, as an illuminant, in line with 
electricity. Only within the last few weeks 
London’s High Priest of Magic and Mys- 
tery,—Prof. I. N. Mashelyne,—has pat- 
ented an invention for turning gaslights 
up and down by the opening of a door, a 
principle that has for many years been 
perfected in connection with electric 
lighting. 

Every maker of inverted gas burners 
does his best to keep the fittings cool, and 
so reduce the tarnishing effects from the 
products of combustion. Many excellent 
fittings have been made by which the 
products of combustion are deflected, and 
so dispersed, the angle at which these de- 
flectors or baffles are fixed regulating the 
angle at which the products pass into the 
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atmosphere. Messrs. G. Hands & Co., of 
London, have patented what they term a 
“cool inverted burner,’ which we illus- 
trate in Fig. 1. This is accomplished by 
the simple expedient of inserting a short 
length of asbestos tube between the mixing 
chamber and the down tubes of the burner. 
This method is so successful that after 
several hours of using the mixing cham- 
ber is quite cool enough for the most deli- 
cate fingers to handle. It will be noticed 
in our illustrations that the deflector wings 
are fixed at an unusual angle, which also 
assists materially in keeping the mixing 
chamber and fittings cool. We understand 
that the Fiands ~ ‘inverted burner gives 
a flame of perfect incandescence, with an 
efficiency of about 23 candles per cubic 
foot of gas consumed. 


The public demand very light fittings 
for inverted gas burners, and inventive 
minds are busy making these adaptable to 
all sorts of positions. The flexible metal 
tube has worked quite a revolution in the 
form and shape of all pendent gas fittings. 
The use of the electric glow lamp has set 
the fashion of using lights which may be 
placed at any angle. This portability has 
not yet been made possible with gas fit- 
tings, but we have seen a very admirable 
pendant, which is illustrated in Fig. 2. 
This particular pendant is not only ad- 
justable vertically as to its length, but 
can be placed at any angle, as shown 
by the dotted lines in the illustration. 
The name given by the inventor is the 
idealeewbyeits use> one lamp canbe 
made to illuminate any given point eff- 
ciently within an extremely wide area. 
For example, a to ft. pendant will light a 
working space of 700 square feet. The 
flexibility and range is obtained by a very 
ingenious combination of a sliding main 
tube, and a universal friction head, con- 
sisting of two sets of flat-friction plates, 
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the centers, or axes of which are at right 
angles to each other. The upper ‘set is 
fixed to the ceiling, or any other support, 
and a guide tube is attached to the second 
or lower set. The sliding rod, it will be 
noticed, carries the burner, which fits com- 
fortably into a concave recess in the guide 
tube by means of two spring clips. The 
gas connection between the sliding tube 
and the gas supply is made by means of a 
metal flexible tube, which is of such a 
length that in whatever position or angle 
the pendant is placed there will always be 
Ssuiicient «slack. ==) Nehe= 1s 7HOgstt ain col) 
this flexible tube, whether the burner is 
pulled down to its full length, or shortened 
to the extreme limit of the guide tube. 
The weight of the burner in either case is 
upon the sliding tube, and not the flexible 
gas supply tube. 

It may interest some readers of this 
magazine to know that in connection with 
the Gas Testing Department of the City of 
London, no less than 80,703 meters were 
tested in the year just reported upon. The 
size of meters ranged from 500 to 1 light 
for dry meters, of which the number tested 
were 79,067, and from 1000 to 3 light for 
wet meters, of which there were 1636. 
The Sales of Gas act makes provision for 
gas meters to be passed as correct that 
measure not more than 2 per cent. fast or 
2 ner cent, “slow, ; Lherreport berorewus 
states that: Of the fast meters, those un- 
der 4 per cent. numbered 763, over 4 per 
cent; and) under 7-per cent... 400; 70Vene 
per cent. and under Io per cent., 119; over 
10 per cent. and) under 20%per-ecenty ey, 
over *20:-per vcent:, = 3oeihe soneatestecrmas 
found being 25 per cent. Of the slow 
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meters, those under 5 per cent. numbered 
493; over 5 per cent._and under. 10.per 
cent., 673; over 10 per cent., and under 
20 per cent. 570,-and vovers20, perrcent= 
228. It will thus be seen that taking these 
figures, the consumers generally get the 
benefit of the meter registering incorrect- 
ly. The total number of prepayment, or 
penny-in-the-slot meters tested was 41,107 
more than 50 per cent. of the whole num- 
ber; of these by far the greater number 
were three-light meters. 

Clustered inverted burners are becom- 
ing more general; we illustrate one re- 
cently invented by Messrs. Alfred Arculus, 
lighting engineer, of Birmingham, illus- 
trated in Fig. 3. The invention consists 
in arranging the parts of the lamp so that 
the air supply to the air bulb of the burner 
is effectually prevented from being con- 
taminated by the products of combustion 
rising from the burners. It will be seen 
on reference to the diagram that each of 
the air-inlet bulbs belonging to the burn- 
ers 1s contained in a separate compartment 
(see plan), or part of the top of the lamps, 
so arranged as to receive, from the out- 
side, air which has not been contaminated. 
The compartments which contain the air 
bulbs can be arranged in a variety of 
ways, so as to render them easily accessi- 
ble from the outside, both for cleaning and 
regulating the air, or gas supply. 

We cannot better conclude this matter 
than by drawing attention briefly to the 
lamps adapted for lighting the grounds of 
the important exhibition now being held 
in Edinburgh. Fig. 4 illustrates the large 
lamp that is in use, which is the invention 
of the. James Keith and Blackman Com- 
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pany, lighting engineers of note in this 
country. The lamp is supplied with gas at 
a pressure of some 55 in.; moderate heat- 
ing of the secondary air, higher heating 
of the primary air, and a final heating of 
the Bunsen mixture just before it reaches 
the point of combustion increases the il- 
luminating power from 35 candles to 70 
eandles. Mr. M. R. Herring, of the Edin- 
burgh and Leith Gas Undertaking, in a 
test made with the lamps under review, 
using a 20 to 21 candle gas, secured the 
astounding illuminating efficiency of 73.6 
eaudies per-cubic ‘foot’ ot gas. The test 
was made with a Simmance-Abady porta- 
ble photometer, working at about 20 de- 
grees below the horizontal. The lamp, 
with a consumption of 22.9 cubic feet of 
gas gave a total illumination of 1685 can- 
dles using a single mantle. The mantle 
shown in the illustration is larger, and in 
proportion, narrower, than the usual form 
used for inverted burners; it measures 
358 in. long and 1% in. in diameter. 
The mantles, we understand, may be put 
on the burners either in the soft or un- 
burned-off condition, or in the usual col- 
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FIG. 5: 


lodionized form. We are told that when 
used in the soft state they shape them- 
selves to the flame with almost mathe- 
matical proportions. 

In Fig. 5 we show an indoor form of 
this new lamp, which is practically a repli- 
ca, on a smaller scale, of the large lamp; 
in this form the primary air is not heated 
to so high a temperature for the simple 
reason that it has not so long to travel 
over the heated chimney. The indoor 
form of lamp has a gauze cylinder sur- 
rounding the Bunsen inlets, which makes 
the lamp specially suitable for mills, fac- 
tories and workshops, and other places 


where manufacturing or other dust 
abounds. CHARLES W. HASTINGS. 
LONDON. 
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The Psychological Effect of Light 


The fact that color vision is capable of 


producing distinct psychological effects 
has been recognized to a greater or less 
extent for a long time. “Like shaking a 
red rag at a bull,” is an expression imply- 
ing a most powerful excitation to rage and 
fury. To “feel blue” is another metaphor 
which is based upon the well-recognized 
fact that blue light has a depressing 
mental effect. Literally speaking, one can 
no more “deel “blue thane he-can) have 
“a dark brown taste in the mouth,” but 
as familiar figures of speech they show 
that color may describe other mental 


states than those strictly pertaining to 


vision. 

Lhéupeculiarly excitnis elect or) fea 
upon the human mind is referred to by 
Eugene Field, in his inimitable manner, in 
a. poem= bearine the Sexpressives, title: 
sored 


“ There’s that in red that warmeth the blood, 
And quickeneth a man within, - 
And bringeth to speedy and perfect bud, 
The germs of original sin.” 


“To paint the town red”’ is still another 
expression which recognizes the stimulat- 
ing effect of light rays having a wave 
length of .00,000,266 inches. Anxiety to 
“whoop things up,’ as Field expresses it 
in another poem, may therefore be simply 
the result of 395 millions of millions of 
ether vibrations per second impinging 
upon the retina of the eye, instead of the 
use of beverages containing C,H.(OH). 

Max Nordau, in his much discussed 
book, “ Degeneration,” goes into the psy- 
chological effect of color to quite an ex- 
tent, referring particularly to the exten- 
sive, and, in his opinion, perverted use 


of violet by the ‘impressionist’ school 
of painters, as an evidence of their de- 
generacy. 

Dr. Lillian L. Bentley has been making 
an extended study of the subject, and has 
given the results of her investigation in 
an article contributed to that popular tech- 
nical’ periodical; “The Ladies’ iene 
Journal.” With her general conclusions 
there is little ground for disagreement; 
but some of her reasons for the conclu- 
sions appear to be far-fetched. She cites 
a number of instances illustrating the ex- 
cting effect upon the nerves of red color 
vision, which she accounts for by the 
statement that red is the most powerful of 
all the colors, that is, that the red waves 
of light contain the greatest amount of 
energy. While this might account for 
undue nervous excitation, the converse of 
the proposition, namely, that blue and vio- 
let are correspondingly depressing by 
reason of their small amount of energy, 
would hardly be a logical conclusion. The 
subject is worthy of serious thought, how- 


_ ever, especially in connection with the dec- 


oration of living rooms, and particularly 
those most used by children; also in hos- 
pitals and other institutions for the treat- 
ment of the sick. The following extracts 
from Dr. Bentley’s article will afford food 
for reflection: 


Often have IJ seen, in my practice, instances 


of the effect of red as it is used for decora- 


tive purposes in homes. 

I remember the case of a woman who had 
a beautiful lamp. The shade was of a superb 
green, inlaid with a dark, rich red; at night, 
when the electric light was turned on, the 
deep Pompeiian red of the day was trans- 
formed, becoming a brilliant scarlet. She 
did not know the reason, but often said that 
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this shade, which gave her so much esthetic 
pleasure by day, became a positive nerve-irri- 
tant in the evening. “Strange,” she said, 
“but I can hardly endure it.” 

To prevent pitting, smallpox patients are 
sometimes placed in exclusively red rooms. 
After varied lengths of time they invariably 
beg most piteously to be taken out. If they 
are not soon removed they become delirious 
and often have convulsions. This test has, 
of course, for humane reasons, never been 
carried further, but the experiment, so far as 
it has been tried, leaves no room for doubt 
that, if the patients were kept in the room, 
insanity would be the result. After removal 
the patients cease their delirious ravings, and 
show the greatest mental and nervous relief. 

Watch an audience at a theatre where a 
spectacular play is given, and where the mem- 
bers of the ballet are marched on to the stage 
in solid “battalions ” or “ phalanxes,” repre- 
senting the different colors. As the greens, 
shading into olive, the browns, shading into 
tan and yellow, come on the stage there is a 
satisfied exclamation of “Isn’t that beauti- 
ful!” With the blue and the violet comes 
the suggestion of quiet and calm. When the 
red appears under its exciting influence the 
audience will involuntarily and instantly 
break out into spontaneous applause. It is 
not that the eye is fonder of red than of 
ereen: it is that red has an instantaneous 
effect upon the nervous system that imme- 
diately seeks an outlet and finds it in ap- 
plause. It is exactly the same effect that red 
has upon the bull, only the human intelli- 
gence comes to the rescue and modifies anger 
into nervous restlessness and disquietude. 


Violet, the color of sadness and grief, is 
the most depressing of all the colors, and pro- 
duces the most terrible mental depression 
and stagnation in persons exposed to its ex- 
clusive influence. This fact has been made 
use of by the Russian autocracy, which has, 
or had, rooms in one of its places of “ retire- 
ment” from the world, in which are confined 
those men of unusually brilliant mental at- 
tainments who oppose its government poli- 
cies. All rays of light, the vibrations of 
which are slower than those of blue or violet, 
are excluded from these rooms. In every 
case the mind of the occupant, once brilliantly 
alert, becomes so dulled that he is unable to 
cope with the simplest facts of life. 


What is the explanation of all this? one 
naturally asks. Why is red so stimulating, 
so exciting, so appealing to our nervous ac- 
tivity? 

The reason is this, and I must be a little 
scientific in explanation, because it is a scien- 
tific fact: All colors are produced by vibra- 
tions, or what are called oscillations, of rays 
of light. Rays of light which vibrate less 
than forr hundred and seventy billion times 


a second, if seen by the eye at all, produce a 
red sensation. As the oscillations increase in 
number we see all the shades of orange, yel- 
low, green and blue. Beyond seven hundred 
and twenty-two billion oscillations a second 
violet appears, beyond which point the eye 
cannot appreciate vibrations of light. We 
call this the end of high vibration, and we 
pass gradually back to where we were be- 
fore we saw red—that is, into black. 

Now, the slower the rays of light move 
the greater amount of energy light of itself 
contains—the more rapid the vibration the 
less energy and the less tax they ask of the 
eye that sees it. To put it plainer: the more 
that a color asks of us in the way of energy— 
the slower it moves, the more powerful it 
becomes and the greater the strain upon our 
eyes, our mind and our nerves. The vibra- 
tions of light must be tremendously rapid to 
soften the colors which they make to the eye. 

Hence where the vibrations move so 
slowly: as in red, the tremendous power there 
is in light itself makes too strong an appeal 
to our nervous system and we cannot endure 
it. We cannot control our mental or moral 
basis amid red. We see this illustrated in 
the prodigal use of red in places where it is 
desired to stimulate our desires, our pas- 
sions: as witness the use of red in saloons, 
in places of gayety and worse. Moral down- 
fall is always illustrated in red, as, for ex- 
ample, in every colored representation of 
Satan. When any appeal is directed to the 
barbarous in us, when our baser selves are 
to be brought into play, there is an invariable 
use of red, because its power is so great as 
to be capable of upsetting our mental or 
moral equilibrium. We cannot endure its 
power: we lose our temper, we fail to control 
ourselves. The light has too much energy 
for us, and our self-control is not equal to 
its power. 

Red is undoubtedly a beautiful, warm color. 
We need it in many places to help bring 
brightness and cheer. But it should never be 
used in quantities—only in spots. A little of 
it goes a long way. It should never be put 
in a strong light either by day or by night— 
it should never be put where the eye must 
look at it at close range, or associate with it 
day after day. 


Flaming Arc in Berlin 


Only flaming are and high-efficiency in- 
candescent lamps are used in the business 
portions of Berlin, and 9o per cent. of the 
outdoor lighting is now done with flaming 
arc lamps. Both tantalum and tungsten 
lamps are used, but the former are seen 
usually in old fixtures where the lamp can- 
not he placed vertically. 





What Is It P 


The above illustration, reproduced from 
the Scientific American, appears at first 
sight to be some sort of picture puzzle or 
optical delusion. It might, it 1s true, serve 
as a test for astigmatism, but this property 
is wholly incidental. The man in the case 
is not a convict, but is dressed, as careful 
examination will show, in regulation shirt- 
waist suit. The curious effect produced is 
due entirely to the sharp contrasts of light 
and shadow produced by strong sunlight 
falling upon and through an overhead lat- 
tice-work. The black bars at the top are 
the under sides of the strips of the lattice, 
while the light streaks are the sky seen 
between them. The spiral stripes of the 
posts and the parallel stripes on the ground 
are simply the alternate lights and shades 
produced by the sunlight falling through 
the bars above. 


Now You Can Buy Gas in a 
Bottle 


Blaugas, a compressed illuminant which 
can be taken home in steel bottles and fed 
into the burners by means of little cop- 
per tubes no larger around than ordi- 
nary wires, was lately introduced to the 
Society of Chemical Industry by Prof. 
William Hallock. He is the dean of the 
department of physics in Columbia Uni- 
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versity and has given much attention to 
illuminating methods. 

This new kind of lighting vapor re- 
sembles in composition ordinary gas such 
as the people of New York now use. It 
was invented by Herman Blau, of Augs- 
burg, Germany. It is made at a somewhat 
lower temperature than is needed in the 
retorts in this country, and the product is 
compressed until it takes liquid form. The 
turning on of the stopcock of the cylinder 
in which it is placed causes the fluid to 
expand into gas, and out it comes like the 
genie which the gentleman of the Arabian 
Nights’ tale found in the bottle he took 
from the sea. 

It burns with a bright light which com- 
pares favorably with electricity in bril- 
liance. Professor Hallock declared, how- 
ever, that it was more expensive than the 
ordinary gas of the street mains, which 
he said was good enough in its way, but 
“horribly inefficient.” 

Blaugas is not likely to drive out the gas 
companies of New York, and the chief 
chemist of the Consolidated Gas Company 
sat on a table at the back of the hall and 
chuckled. Blaugas, however, is a very 
portable commodity, and it can be taken 
aboard yachts and “wired” in country 
houses, and made available very easily on 
short notice. 

Professor Hallock said that it was not 
affected by temperature changes and could 
be kept indefinitely. 

“In fact,” he said, “I do not see any 
reason why Blaugas could not be willed 
in cylinders from father to son for gen- 
erations if it should be necessary to keep 
it in the family as an heirloom for so 
long.” 

He installed several cylinders filled with 
the new illuminant in the lecture room of 
the Chemists’ Club and turned on a few 
litres of it for the benefit of the scientists. 
The tubes which he employed were of fine- 
ly drawn copper and were only one-six- 
teenth of an inch in diameter. They were 
curled about just like electric wires, and at 
a distance they looked just as though they 
might be part of some electric machine. 

Professor Hallock declared that a ten 
kilo cylinder of Blaugas, which costs $1.50, 
would supply a 50 c.p. incandescent burner 
for four months, provided it was used four 
hours a day.—New York Herald. 
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The Lighting Companies that disbanded their New Business Departments last 
winter should get them in working condition for the fall campaign. 
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-Extracts from the Commercial Day Program. of 
the N. E. L. A. Convention ; 


From ‘‘ The Contract Agent and the Representative.”’ 


THE SIGN SPECIALIST 


The sign specialist works in conjunction 
with the district representative, and must, at 
all times, co-operate with him. He can be 
invaluable to a company, but he must do 
more than simply sell signs or install out- 
lining. He must see to it that the customer 
uses his signs and lights and uses them every 
night for a period of hours. He must not 
lose sight of the fact that he is selling elec- 
tricity. 

The sign specialist should be an expert in 
figuring rates, being able to determine cost 
of operation from the installation, time, and 
number of hours burning. 

The sign specialist should have more or 
less of the advertising man’s alertness and 
optimism, as the selling of electric signs is 
in reality one form of advertising. 

While the sign specialist does not need to 
be an artist, he should have a practical 
knowledge of commercial sign writing. He 
must know about letter construction and 
what is considered a good “layout” in a 
sign. He should post himself thoroughly on 
every style of electric sign—not only in his 
own city, but in others as well, in order to 
answer intelligently any questions regarding 
same. He must be resourceful, and see to it 
that every sign he puts out is a work of art 
and has an individuality. He can keep alive 
the spirit of friendly competition among 
merchants in the use of decorative and sign 
lighting, when ordinarily this class of busi- 
ness would stop just beyond the minimum 
for sheer lack of originality in designs and 
because of human tendency to follow beaten 
paths. 

The sign specialist should be able to do his 
own designing: 

First. Because no one else can see the 
sign as he has it in his own mind. 

Second. Because it saves time, and time 
is very valuable when talking with a pros- 
pective customer. 

Third. Because he himself is better satis- 
fied and it increases the customer’s repre 
for his ability. 

The sign specialist eliminates the fossibil: 
ity of an ordinance restricting the use of 
signs, by preventing the erection of undesir- 
able, unsightly and detrimental signs, and by 
supplying individual designs and works of 
art. He does much to “boost” the city, for 
he beautifies it after dark. This means 
erowth, for the well-lighted city draws many 


peopie from the country towns and other 
communities. 

The sign specialist must broaden his work” 
to include window lighting, outlining of 
buildings, decorative lighting of streets, and 
billboard lighting. 

One thing the sign specialist should re- 
member is that while the number of his 
immediate prospects is the difference be- 
tween those merchants having display light- 
ing and those without it, should he succeed 
in getting every merchant to use display 


’ lighting, his prospects would not be dimin- 


ished, for the merchants could then be en- 
thused and incited to compete with each 
other in the magnitude and attractiveness of 
their lighting displays. 


ILLUMINATING ENGINEERING. 


The enormously increased use of artificial 
light, the greater complexity in the condition 
of modern life, and the increasing diversity 
in light sources, have together made the gen- 
eral subject of artificial illumination an im- 
portant branch of the commercial depart- 
ment of a central station. This field has 
created the new specialist—the illuminating 
engineer. 

It is the business of this specialist to de- 
termine just what kind of light and illumina- 
tion is the best for every purpose and to so 
arrange the lighting system that the best 
possible results will be obtained at the mini- 
mum of cost. It is a very common thing for 
the consumer to find fault with the electric 
light—its quality, its intensity, and so forth— 
when it is not the fault of the electric light, 
but of the manner in which it is used, and 
this gives rise to the problems of illuminat- 
ing engineering. 

The field of the illuminating engineer is 
a large and important one, often overlooked, 
but none the less valuable. Consumers often 
become dissatisfied with high bills and poor 
illumination and are willing to go to ex- 
tremes, such as installing inferior service, 
in order to economize. Here it is that the 
specialist is invaluable to the central station; 
he can advise the proper use of light and 
secure better illumination. The consumer 
appreciates such service most highly and he 
immediately enters the employ of the com- 
pany as a booster. 

Many companies are not financially able 
to employ the services of an illuminating 
engineer, but in these days, when books and 
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periodicals on this subject are within the 
reach of every one, there is nothing to pre- 
vent any representative becoming proficient 
along the lines of illuminating engineering. 


From ‘‘ Evolution of New Business 
Building ”’ 


EXAMPLES OF CENTRAL STATIONS THAT HAVE 
. CONTINUED METHODS DURING 
DEPRESSION 


A letter of inquiry addressed to the cen- 
tral stations that had for some time carried 
an aggressive new-business organization 
brought the information that all the stations 
that continued their departments throughout 
the depression not only held their previous 
revenues, but made generous increases. 


These central-station men express the 
opinion that they have by this policy insured 
valuable development for the future, which 
would not have been the case under a policy 
of retrenchment. Those who were forced 


to discontinue their new-business work 
seem to have been less fortunate. 
At the first shadows thrown over the 


country by the financial stringency from 
which we are just recovering, many central 
stations, forgetting exactly what had been 
gained by them through a progressive com- 
mercial department, withdrew their selling 
forces from the field of their activity and in 
this way not only lost many and valuable 
customers immediately, but imperilled their 
present business. 


The men who created the first new-busi- 
ness departments recognized the fact that 
their advantage lay quite as much in retain- 
ing what business was connected as in get- 
ting new consumers connected to their lines. 
These men, probably through experience, 
realized that with a public-service corpora- 
tion the greatest danger lay in separating it- 
self too far from the people, hence they 
filled the commonly-existing gap with repre- 
sentatives skilled not only in new-business 
getting, but in making friends. As a normal 
and logical consequence, a great deal of the 
company’s business was subject to the indi- 
viduality of the representatives, and when 
this powerful factor was discharged, the cus- 
tomer, reacting as by the example of the 
lighting company, withdrew some of his ex- 
penses, for the first item to be cut by the 
smaller merchant is invariably electricity. 


So large an institution as the Common- 
wealth Edison Company, as well as central 
stations in towns of 5,000 population, 
profited by maintaining their new-business 
departments. 


Geographical conditions do not appear to 
affect the question. 
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The Scranton Electric Co., Scranton, Pa. 


A conspicuous example of quick and effec- 
tive results under similar conditions is that 
of the Scranton Electric Company. Carry- 
ing a new-business force of I2 men, it not. 
only used the representatives during the de- 
pressicn, but kept up its newspaper adver- 
tising, also indirect advertising, and, above 
all, its nerve. The officers probably figured 
that keeping up appearances was about the 
best asset. The City and its suburban neigh- 
bors were redivided into districts, and new 
energy was infused into the new-business 
force by a grant of wider authority. The 
representatives were practically made man- 
agers of their several districts and given 
to understand that the officers would look 
to them, not only for results in additional 
business, but for maintaining the efficiency 
of the present business as well. As a per- 
fectly natural consequence these represent- 
atives looked deeper into the affairs and con- 
ditions of their districts, became more famil- 
iar with them, and produced new business 
far in excess of all expectations. 

The advertising was specialized, and the 
copy was made to talk hard, cold sense. As 
a consequence, when an advertisement bear- 
ing the signature of the Scranton Electric 
Company was read, it carried with it the 
perfect assurance that it was true. The 
result of this specializing and clean-cut 
work, added to the increased efficiency of 
the representatives, was the increase of new- 
business returns to a figure scarcely credible 
and reduction to an absurbly small fraction 
of the cut-off order issued to the distribu- 
tion department. 

Incident to the Scranton campaign—when 
the property was acquired by its present 
owners a year ago—the president publicly 
assured the citizens that the policy of the 
new-business campaign would inspire a civic 
pride which would revolutionize the general 
appearance of the business districts, not only 
from a lighting standpoint, but in other 
features. 

The prediction has been more than ful- 
filled. Scores of new store fronts have been 
installed within the past year, and the city 
has established a natural reputation for pro- 
gressiveness. 


The Thornapple Gas & Electric Co., 
Hastings, Mich. 


For the five months ending April 1, 1908, 
we have closed power contracts with 21 cus- 
tomers, installing therefor 48 motors aggre- 
gating 414 horse-power, the increase in con- 
nected horse-power for the pericd named 
being 160 per cent. In doing this, we have 
displaced six steam engines ranging from 6 
to 150 horse-power, eight gasolene engines 
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1tanging from 2 to 15 horse-power and one 
15-hp water wheel. One of these contracts 
will require us to arrange for the delivery of 
200 additional horse-power by July 1, 1908, 
and by the time this is in your hands we 
shall have closed another contract for 80 
horse-power. 

Owing to the change in selling basis, we 
have not tried to push spectacular or sign 
lighting, but have devoted our energies to 
the pushing of residence lighting and power. 
The present outlook is that this will be our 
policy for the balance of the year, and the 
indications are that our power load will 
show not far from 300 per cent increase for 
the year. 


The Mahoning & Shenango Railway & Light 
Co., Youngstown, O. 


At the start, the wisdom of our policy in 
not disbanding our. sales force seemed ques- 
tionable, but the results in gross receipts 
during the months of November and Decem- 
her last indicates that all three of our com- 
panies did a larger business than in any 
previous months in their history. Our re- 
constructed sales department practically took 
on no new business during this period, but 
turned the tide from impending loss to cer- 
tain profit by holding and increasing the 
business we already had. 


A Strong Plea for the Upkeep of Commer- 
cial Departments and Advertising 


The personal weight which the commer- 
cial department holds with its purchasing 
consumer is a valuable asset in obtaining busi- 
ness that could not be secured through any 
ether medium. Furthermore, a competent 
corps of solicitors is something that can not 
be-created' in a day. Can we afford ‘to -let 
the result of our past energy begin to decay? 
Now is the time for action. Why desert our 
fortifications only to let others enter to 
destroy that which has taken time and 
money to build up, by introducing inferior 
lighting systems and appliances that can be 
operated with products other than electri- 
ctiy? How many merchants are leaving their 
stores and windows in darkness on account 
of the depression? Is there not all the more 
need for making the stores as cheerful and 
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these wonderful results be obtained without 
the commercial-engineering department? Is 
it not the most important department in the 
electric business? 

There is no surer way to produce and 
further hard times than to cease the effort 
to secure additional business. The oppor- 
tunity to obtain additional business with the 
least investment is greater at this time than 
ever before, from the fact that the demand 
already created gives us a better chance to 
place additional equipment than ever before, 
but to accomplish this requires skilful plan- 
ning and personal solicitation. 

The returns from the expense of main- 
taining the new-business department and 
keeping solicitors in the field are amply 
profitable, due to the fact that during hard 
times so many cheap systems of lighting are 
introduced to the public for the purpose of 
bringing about economy. If the district is 
left entirely to the mercy of your competi- 
tor, these so-called systems of lighting, such 
as gasolene, acetylene and improved oil 
lamps, will naturally show a marked inroad 
into the company’s business, and are hard 
to remove after the party has invested his 
money in them. 

During panicky, or any other times, there 
are always good opportunities for securing 
additional business along the old line. For 
any company that will follow a liberal policy, 
employing good solicitors, backing them with 
a good system and a liberal policy to the 
public, there is no reason why the new-busi- 
ness department can not be made the most 
profitable of all the departments the com- 
pany supports. 

In fact, no company can expect to pro- 
gress that does not spend a certain per- 
centage of its income for the purpose of 
securing new business. 


From ‘‘ Creating Demands ”’ 


The man who undertakes a sensible com- 
mercial campaign gets what he goes after. 
If he determines to sell a thousand signs he 
sells them. If he goes after a thousand 
horse-power he gets it. The only failures 
are those who fuss around trying to sell a 
single small motor or an insignificant sign. 
Big ideas, common sense, courage—these are 
the qualifications of the creative business 
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Illuminating Engineering as a Commercial Factor 


By VAN RENSSELAER LANSINGH. 


A Paper Read at the N. E. L. A. Convention. 


When illuminating engineering was being 
developed in this country as both a science 
and an art, little or no recognition was given 
to it, it being felt that there was slight need 
for such art, and whatever was necessary 
along these lines could be attended to easily 
by: an electrical engineer. 

With the introduction of new lamps and 
new shades, however, the pendulum swung 
rapidly to the other side and perhaps too 
much attention was given to it. The impres- 
sion grew that illuminating engineering was 
such an exact science that it required highly- 
trained men to properly handle or even com- 
prehend it. In the case of complex instal- 
lations this is probably true, but in nine 
cases out of ten of those with which the 
central station manager has to deal, all that 
is necessary is some of the fundamental 
principles of illuminating engineering, with 
a good deal of sound sense. This is now 
being generally recognized throughout the 
country, and the central-station manager or 
head of new business department is endeav- 
oring to train his men so that they can de- 
sign ordinary lighting installations satisfac- 
torily. That this movement is not only 
widespread, but is also of great benefit to 
the central station it is the purpose of this 
paper to show, the paper being a compilation 
of some of the results that have been accom- 
plished already by a number of central-sta- 
tion managers throughout the country. 

It is a maxim in the lighting field to-day 
that “a well-satisfied customer is the best 
advertisement” a central station can have. 
This has come to be a truism; so much so 
that in many cases concrete examples or 
practical applications are entirely overlooked. 
There are two ways, however, in which this 
much-worn phrase is proved true, resulting 
in actual benefit to the central station: 

First, by giving the customer the maxi- 
mum amount of illumination for the lowest 
expenditure of money possible, a sentiment 
is created in a community which will suc- 
cessfully resist the efforts of competitors to 
break in on what should be natural monop- 
oly, and at the same time still the oft-heard 
cry of municipal ownership. 

Second, and perhaps more important, by 
giving to a customer satisfactory illumina- 
tion at a reasonable figure the central sta- 
tion will enjoy longer burning hours. This 
will tend to raise the valley load. There 
will be an increased use of electric light, 
which in itself must react and bring more 
customers on circuit. 


The writer has in mind a concrete example 
of these very facts: A New England city of 
about 7000 population had adopted up-to- 
date, progressive methods and was making 
very satisfactory progress in changing the 
sentiment of the town from direct antago- 
nism, which had formerly been experienced, 
to a favorable attitude. This policy had 
been carried out largely through modern 
ideas in regard to illumination and the use 
of correct new lamps in accordance with il- 
luminating engineering principles. A change 
in management shifted this policy, with the 
result that the talk of a competing company 
has not only been revived, but its organiza- 
tion has actually been undertaken. This is 
simply a straw that shows how the wind 
blows, but it points out the absolute necessity 
for the central station to take into account 
the force cf public opinion, and to endeavor 
to direct the same into channels mutually 
satisfactory rather than mutually antagon- 
istic. - 

Many central-station managers have the 
idea that illuminating engineering is too 
complex and too large a problem for the 
ordinary solicitor to handle. This is true of 
advanced problems in illuminating engineer- 
ing in the same measure as it is true in 
electrical engineering; but, just as simple 
problems in electrical engineering can be 
handled by the average intelligent solicitor, 
so in illuminating engineering nine problems 
out of ten can be handled by any ordinary 
solicitor who has received a certain amount 
of proper training. A technical education is 
not necessary. All that is required is a 
small amount of study and a large amount 
of observation and good common sense. 
Thus, the solicitor must know: 


(a) Where outlets should be placed. 


(b) What sort of lamps give certain re- 
sults. 

(c) What types of globes, reflectors or 
shades should be used to secure the desired 
distribution of light. 


(d) What size of lamp to use. 
(e) How high they should be placed. 


These points require no highly developed 
technical education, but, as above stated, 
simply a thorough understanding of the fun- 
damental principles of good illumination—il- 
lumination, understand, not illuminating en- 
gineering. If a solicitor is properly trained 
along these fundamental lines, he can, with- 
out much difficulty and with great satifac- 
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tion to both the customer and himself, de- 
sign the lighting for the ordinary house, the 
ordinary store, and the ordinary small audi- 
torium or hall. In cases of more complex 
installations, such as theatres, churches, and 
so forth, it will be desirable in many cases to 
consult some practicing illuminating engineer ; 
although many of the larger central stations 
are adding such a man to their regular force. 

It is not the object of this paper to tell in 
detail the process of acquiring the necessary 
knowledge, but simply to show how impor- 
tant a commercial factor good illumination 
is, as proven by the experiences of central- 
station men from different parts of the coun- 
try. The writer is much indebted to the 
several gentlemen whose names are given 
here for the very valuable information and 
support they have rendered in the prepara- 
tion of this paper. 


ADVISABILITY OF Goop ILLUMINATION. 


The old idea, and one still in vogue in 
many places, is that when the central sta- 
tion runs its lines to the customer’s premises 
it is then up to the customer to make what- 
ever use he can of the electricity so fur- 
nished. This idea that the responsibility of 
the central station ceases at the doors of the 
customer’s house is now being rapidly sup- 
planted by the new idea that the central sta- 
tion must see that the customer gets the 
very best appliances, and uses electric light 
in such a way as to give him the most satis- 
faction at the least cost. Thus we have the 
statement of Mr. Richard E. Brown, con- 
tract agent for the Geneva-Seneca Electric 
Company: 

“My experience has been that the most 
successful lighting companies commercially 
were those adopting the latest lighting units 
and applying illuminating engineering prin- 
ciples to their customers’ lighting systems. 
Proper distribution system and economical 
units will do more to boost the sale of juice 
than a dozen solicitors lacking in knowl- 
edge of the-most-light-for-the-least-money 
idea.” 

Mr. J. E. Davidson, of the Montpelier 
Electric Light Company, states: “I think we 
can do more toward knocking out and keep- 
ing away gas competition by scientific laying 
out of lighting, and making satisfied cus- 
tomers, thus increasing our revenue, than in 
any other way.” 

Mr. Joseph D. Israel, of the Philadelphia 
Electric Company, states: “ With the advent 
of the high-efficiency lamps and the new 
type filaments, together with the introduction 
- of scientific shades, we feel that advanced 
illuminating engineering methods are well 
worthy of the attention of the central sta- 
tion, as work along such lines assists greatly 
in diminishing the number of cutoffs and as- 
sists in securing new business and in dis- 
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placing gas and other forms of illumination.” 

Mr. Laurence D. Jones, of the Consoli- 
dated Gas, Electric Light and Power Com- 
pany of Baltimore, writes as follows: “In 
our estimation it is very important that the 
consumer of electric current should be pro- 
vided with the properly designed equipment 
in order to secure the maximum value from 
current used. I believe that the importance 
of proper distribution of lighting is such 
that the large central-station company should 
employ a lighting expert capable of handling 
complicated situations, and that to him 
should be referred all matters of such magni- 
tude as to justify special attention.” 

Mr. Brown, above quoted, expresses the 
same idea in a slightly different form: “A 
majority of the complaints received by cen- 
tral stations arise from two causes: Exces- 
sive bills and poor light. These complaints 
can, in nearly all cases, be traced directly to 
one cause—lack of knowledge on the part 
of the man planning the lighting system, and 
consequent large current consumption in pro- 
portion to the illumination obtained. Such 
conditions can be readily remedied by the 
central-station man making a study of the 
elementary principles of illuminating engi- 
neering and applying his knowledge to the 
cases brought to his notice.” 

Mr. Alex. Campbell, of the New London 
Gas and Electric Company, sums the situa- 
tion up as follows: “A wide and broad 
policy seems to require that the lighting com- 
panies should actively advocate the general 
use of better methods of illumination, with 
the conviction that by so doing both they 
and their customers will be benefited.” 

Mr. F:. H. Golding states: “In meeting 
sharp gas competition, where the cost of serv- 
ice is a factor, a careful study of conditions 
and the understanding of the relative effect- 
iveness of various classes of illuminants is 
essential to the electric light solicitor, just as 
a thorough knowledge of the commodity 
he has to offer is necessary to a salesman in 
any other line.” 


Mr. E. E. Larrabee, who is manager of 
the progressive central station at Benning- 
ton, Vt., states: “I personally believe that 
any company, even if it be a combined gas 
and electric company, makes a very serious 
mistake in trying to keep customers from 
using the higher efficiency lamps, and while 
it may seem a little strange to others that we 
advocate giving the customer lamps that re- 
duce the current consumption and at the 
same time time increase the illumination, we 
believe that it is the best business policy to 
do so; that we get home advertisement and 
more new business, and consequently more 
money, by so doing than we ever could get 
by knocking the high efficiency lamps or re- 
fusing to handle them.” 

To be continued. 
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American Items. 


New Books. 


THE AMERICAN PRACTICE OF Gas PIPING 
AND GAS LIGHTING IN BUILDINGS; 
iy Wma bal: Gerhards (Cr+. 293 
pages and index. (Not illustrated). 
McGraw Publishing Co., New York. 
$3.00 net. 

The scope of the book is very tersely 
put by the author in the preface: 

“In preparing this book my object was 
not to treat of the various processes of 
manufacture and distribution of illuminat- 
ing gas, nor to discuss the lighting of pub- 
lic streets, alleys, parks and squares. 

“It should be distinctly understood by 
the reader that I take up the subject of 
gas installation and gas utilization prac- 
tically at the point where it reaches the 
consumers’ premises.. I endeavor to ex- 
plain how gas-fitting should be done so 
that gas may be advantageously employed 
in the illumination of the interior of build- 
ings. Incidentally, other uses of gas are 
mentioned and their advantages pointed 
out. * * “The book is intended chiefly 
for the use and enlightenment of the gas 
consumer and the householder.” 

Even this brief extract from the preface 
shows the unusually matter-of-fact, clear 
and concise style of the writer, which 
forms one of the chief merits of the book. 
It is entirely free from those technicali- 
ties which are either unnecessary or un- 
intelligible to the ordinary user of gas. 

The first three chapters deal respective- 
ly with: “ Prejudices against the Use of 
Gas,’ “ Popular Fallacies about Gas,” and 
“ Advantages of Gas as an []luminant.” 


The next eight chapters deal with ques- 
tions of piping and testing for all the com- 
mercial forms of gas.’ Then follow eight 
chapters which deal with gas light illumi- 
nation, among which are included a chap- 
ter -on“ Pressure Regulation?’ and a 
chapter on “Gas Meters and Gas-Meter 
Stories,’ which deal with a considerable 
number of typical complaints from house- 
holders,- giving explanations of their true 
causes. 


The six remaining chapters deal with 
Accidents, and Danger to Health, includ- 
ing leakage of gas,—Historical Notes, and 
a very complete Bibliography of Gas 
Lighting. 

As would be expected from a writer 
having as broad a conception and intimate 
a knowledge of the subject as Mr. Gerhard, 
the science of Illuminating Engineering 
has been fully recognized: . “ The art of 
illumination is practically a new science 
and it is only recently that professional 
men have taken up the subject from a 
scientific as well as practical point of view. 
A large, untrodden field is open to the 
new profession of the illuminating engi- 
neera 

The book throughout is thoroughly 
practical; it contains no dead wood or 
padding of any kind, gives such informa- 
tion as will be of positive value to the 
householder or gas-fitter, and is especially 
valuable for illuminating engineers, giv- 
ing just the data and explanations in re- 
gard to the mechanical part of gas-light- 
ing that they should know, without going 
into unnecessary engineering details. 
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SAN FRANCISCO ILLUMINATION; 
Western Electrician, June 6. 

An illustrated article describing the 
special illumination of the city on the oc- 
casion of the visit of the Atlantic fleet. 


LiGHT CHEAPENED BY NEw Gas, by .Dr. 
Alfred Gradenwitz; Technical World 
Magazine, May. 

- Describes the method of making illumi- 

nating gas from coke and oil by the Dan- 

nert process, which has recently been 
brought out in Germany. 


TextitE Mitt ItLtuminaTion, by A. 
S. Hubbard; Textile Manufacturers’ 
Journal, May 9. 

Treats particularly of the use of the 
mercury vapor lamp in textile mill illumi- 
nation, illustrating and describing some 
particular cases. 


Tue Quatity oF ARTIFICIAL LiGHT, ed- 
itorial, Electrical Review, May 23. 

A review of Dr. Nichols’ paper read 
before the New York section of the II- 
luminating Engineering Society. 

How to Repuce Gas Bits, by R. A. 
Field; Light, May. 

The report of an address by Mr. Field 
to the employees of the Rome Gas, Elec- 
tric Light and Power Company. 


Mr. Field said: 

“There are many strange things in the 
world of business, one of them is the peculiar 
relationship existing between a lighting com- 
pany as the producer and the public as con- 
sumers, and in this connection it might be of 
interest to briefly outline the proper way of 
finding out how much and what kind of light 
it will take to satisfactorily illuminate any 
room or enclosed area. 

“Tt may also be of benefit to bring out the 
care with which every possible economy is 
worked out in the manufacture and distribu- 
tion of both gas and electricity as contrasted 
with the reckless extravagance and waste 
which usually occurs on the consumer’s prem- 
ises after he has purchased the products, taken 
them out of the producer’s hands, and pro- 
ceeds to turn them into illumination after 
ideas of his own. 

“Think what it would mean if it were 
possible to reduce the expense of manutactur- 
ing and distributing our products to half of 
what it now costs. It would mean a revolu- 
tion in the lighting business, yet it is a con- 
servative statement that the majority of those 
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using gas or electricity for lighting could 
readily reduce their monthly bills 25 per cent. 
and still get from 25 to 50 per cent. more il- 
lumination than they now have.” 


DowWNWARD vs. HoriIzonTAL ILLUMINA- 
TION, editorial, The Electrical Age, 
June. 

A discussion of the article on the same 
subject which appeared in the previous 
issue. 


SOMETHING ABOUT THE Four THOUSAND 
ELectric SIGNS oF CHIcaco; West- 
ern Electrician, May 23. 

Illustrated article describing some of 
the most novel and conspicuous electric 
signs installed in the city. 

THE LIGHT AND THE Burcriar, by “R”; 
American Gas Light Journal, May 25. 

A short article seeking to prove that all- 
night lights are a better burglar protection 
than most mechanical devices. 


How THE ELectric Arc Propuces LIGHT; 
Southwestern Electrician. 
A short, popular description of the arc 
lamp. 


INTRODUCTION OF THE TUNGSTEN LAMP, 
editorial, Electrical World, June 6. 
DAYLIGHT AND ARTIFICIAL LIGHT, edito- 

rial, Electrical World, June 6. 
LIGHTING OF THE HoTeEL ALBANY AND 
CoLLEeGcE Inn, NEw York City, by H. 
Thurston Owens; Electrical World, 
June 6. 
A detailed account with illustrations of 
the lighting installation of this hotel. 


Tue Invasion oF NEw York CiTy BY 
DarKNeEss; Record and Guide, June 6. 
Contains striking illustrations showing 
how the increased height of office build- 
ings, especially in the older section, or 
“financial district,” of New York is add- 
ing to the seriousness of the problem of 
securing light and ventilation in the offices 
and interiors of the buildings. 


THE Past AND PRESENT OF INCANDESCENT 
LIGHTING, by Edward R. Knowles; 
Electrocraft, June. 

The first installment of a serial article; 
deals particularly with the invention of 
the incandescent electric lamp, and dis- 
cusses the relative merits of the claims of 
Edison and Sawyer as inventors. 
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Foreign Items 


ComPiILeD By J. S. Dow. 


Two lectures dealing with illumination 
from the standpoint of those responsible 
for the lighting of streets and public build- 
ings were delivered at the recent Munici- 
pal Exhibition, held in London from May 
I to May 12, by Mr. Leon Gaster, editor 
of Tue ILLUMINATING ENGINEER (Lon- 
don), and Mr. J. S. Dow. 

Mr. Gaster dealt specially with the im- 
portance of good illumination in schools 
and quoted opinions of various authorities 
in support of his suggestions; the impor- 
tance of the matter could be judged from 
the fact that there were nearly a million 
_ children attending school in London alone. 
In this connection Mr. Gaster suggested 
that the inspection of the general health 
of school-children, including examination 
of eyesight, and now undertaken authori- 
tatively by the Board of Education for the 
first time this year, should be extended to 
the study of the conditions of illumination 
which are admitted to be at least partially 
_ responsible for defects in vision, etc. 

The lecturer then passed on to factory 
lighting and library lighting, and finally to 
the subject of street-illumination, which, 
he said, was of special interest to munici- 
palities. He impressed upon his hearers 
the necessity for closer co-operation in 
these matters, and suggested the formation 
of a central testing establishment for the 
benefit of all participating, where tests 
could be undertaken, on a sufficiently large 
scale, by recognized and impartial experts. 
He added that he should like to see in- 
cluded a museum where the latest types of 
illuminants and instruments for the meas- 
urement of illumination might be on view 
and easily accessible to those interested in 
the matter. At present developments took 
place so rapidly that some such oppor- 
tunity was badly needed in order that en- 
gineers might keep abreast with recent 
progress. 

Mr. Dow’s lecture was more particularly 
devoted to actual methods of measuring 
light and illumination and consisted main- 
ly in a popular resumé of recent progress 
in the subject. He impressed on those 
present that photometry was no longer a 


merely scientific interest, but had reached 
a thoroughly practical stage, and support- 
ed the suggestion of a‘testing establish- 
ment on the lines advocated by Mr. Gas- 
ter. He also spoke of the good work that 
had already resulted from international 
co-operation, and pleaded for a freer in- 
terchange of ideas between those inter- 
ested in different methods of lighting in 
England. These two lectures are reported 
in recent numbers of the Journal of Gas- 
lighting (May 12 and 19). 

At the conclusion of the lectures, a 
series of demonstrations of the action of 
different types of photometers and illum- 
inometers was given, instruments having 
been kindly sent for the purpose by mak- 
ers not only in England, but also in Ger- 
many and the United States. 

Niemann and Du Bois (J.f.G., April 18) 
contribute a continuation of their recent 
historical study of illumination. The pres- 
ent instalment deals with methods of light- 
ing in the Middle Ages, and is illustrated 
by means of a number of drawings and 
photographs showing the nature of the 
huge fixtures used at that time for the 
lighting of large halls and churches, &c. 

Weinbeer (Elek. Anz., April 21) con- 
tinues his previously published series of 
articles on the production of uniform il- 
lumination by means of various types of 
artificial iluminants. These he divides 
into four main classes, according to the 
nature of their polar curves of distribution 
of light, and, in the article to which ref- 
erence is now made, illustrates his pre- 
viously determined results by several con- 
crete examples. 

Schilling (J.fG., April 18) gives some 
examples of the degree of illumination 
found necessary in the Technische Hoch- 
schile at Munich. Originally 40 lux was 
provided, but complaints of the poverty of 
illumination caused a value of 80 lux to be 
afterwards specified. Ultimately it was 
found desirable to increase this value to 
about 112 to 115 lux; under these condi- 
tions even one of the lamps failing to 


work entirely would only reduce the il- 


lumination to about 70 lux. 
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The author shows that the number of 
lamps required to produce such an illum- 
ination is in fair agreement with the com- 
puted value suggested by his own tables. 

Schuchardt (J.f.G., May 2) describes 
the photometrical laboratory of Messrs. 
Ehrich and Graetz. 

The Sweizerische Elektrotechnische Zeit- 
schrift (April 25) describes a new port- 
able and enclosed form of photometer 
produced by Messrs. Siemens and Halske. 
In this instrument the “ angle-mirror ” 
method, sanctioned by the Verband 
Deutscher Elektrotechniker, is used for 
the determination of mean _ horizontal 
candle-power. One point of interest is 
the use of a special form of “ grease-spot ”’ 
screen composed of two. frosted glass 
plates, between which is placed a silvered 
spot. Some results, obtained by different 
observers, are given, the maximum dis- 
crepancy between the individual readings 
of all observers amounting to about 5 per 
cent. 

ELectric LIGHTING. 


The number of papers dealing with the 
metallic filament lamps is this month 
greater than ever.’ Chief among these 
may be mentioned the paper by Mr. Hirst 
before the Institution of Electrical Engi- 
neers in London on May 21st. The author 
dealt mainly with the tungsten lamps, 
though he prefaced his subject proper 
with a short historical introduction. Of 
the many evisting processes for the manu- 
tacture of tungsten filaments, he contend- 
ed that only those of the Just and Hana- 
man and the Deutsche Gasgluhlicht Ak- 
tiengesellschaft have led to the manufac- 
ture of really commercially successful 
lamps. The author next describes the ex- 
act method of manufacture of osram and 
Just-Wolfram lamps, and alludes to the 
curious behaviour of the metallic filament 
lamp in apparently radiating only 87 per 
cent. of the energy-per unit surface that 
the carbon filament lamp does, and yet 
giving 275 per cent. more light; this is to 
be ascribed to some form of selective radi- 
ation. Reference is made to the behaviour 
of osram lamps in actual practice and 
their probable influence on the lighting in- 
dustry ; some interesting particulars of the 
loss in small transformers are given. 

There are also a number of articles 
dealing with the more technical side of the 
question. The Zeitschrift fiir Beleuch- 
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tungswesen continues a very comprehen- 
sive review of recent patents on the sub- 
ject, and also contains a more popular arti- 
cle, in which the writer points out the ten- 
dency in all kinds of electric lighting to 
adopt metallic conductors in place of car- 
bon; this is exemplified by the flame arcs, 
the metallic filament lamps, and the mer- 
cury vapour arc. 

Duschnitz (Elek. Anz., April 30, May 
14) continues his valuable résumé of pat- 
ents bearing on the details of manufacture, 
such as the various devices for the attach- 
ment of the filaments to the leading in 
wires. 

Lottermoser (Chem. Zeitung, No. 25, 
25, 3, 1908, also Elek. u. Masch., April 19) 
reviews the work of the earlier students of 
colloidal processes — Bredig, Billitzer, 
Wedekind, &c., and describes the modern 
methods of producing metals in a colloidal 
state, as applied to the manufacture of 
the Kuzel lamps. 

Vollhardt (J.7.G., May 20) describes 
the most recent form of Carbone high- 
pressure arc. The general advantages of 
the lamp—its efficiency and the resem- 
blance of its spectrum to daylight, &c., are 
pointed out, and the results of some re- 
cent tests at Charlottenburg given. The 
chief point of interest, however, is the 
fact that it seems to be possible to secure, 
with inclined carbons, a pressure of more 
than 80 to go volts across the arc. 


GASLIGHTING, ETC. 


The most interesting event in gas-light- 
ing during the past month has been the 
publication of the tests by Mr. Herring of 
the lighting of the National Scottish Ex- 
hibition, including those on the new Keith 
high-pressure lamp. According to these 
tests, which receive retailed comment in 
the Gas World and the Journal of Gas- 
lighting, it is now possible, in the Keith 
lamp, to secure the exceedingly high eff- 
ciency of from 60 to 70 candle-power per 
cubic foot of gas. Yet the result seems to 
have been achieved without the introduc- 
tion of any very novel device, and seems 
to be attributable merely to the exception- 
ally perfect conditions secured by the com- 
bined effects of high-pressure and heating 
the combustible mixture. The mantle 
used is also exceptionally long and nar- 
row, the length being given as 35% in. and 
the width as 1% in. in the case of a 1.500 
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candle-power lamp. Four of these lamps 
are now erected in Kingsway, London. 

Among other articles we may mention 
the review of existing patents on inverted 
burners and mantles to be found in the 
Zeitscrift fiir Beleuchtungswesen (May 
IO). 

A. Granjon (Rev. des Eclairages, May 
15) discusses the value of different com- 
bustibles as a means of rendering man- 
tles, &c., incandescent. He points out the 
distinction between the heat of combustion 
and flame-temperature. The former is a 
constant quantity for the same combusti- 
ble; the latter, on the other hand, depends 
upon the exact conditions of use. Thus 
acetylene yield about 14,000 calories, but 
its flame-temperature may vary from 
2,500 to 4,000 degrees, according to the 
burner used and other conditions. Acety- 
lene, he thinks, rightly used, may be very 
valuable for this purpose. 

The Zeitschrift fiir Bleuchtungswesen 
(May 20) contains a discussion of the 
relative merits of high-pressure gas sys- 
tems and systems in which the air and 
gas in the burner are brought into inti- 
mate mixture by being churned together 
or other mechanical means. Our only ob- 
ject in either case is to enable the gas to 
get as much contact with the air in which 
it burns so as to cause it to burn quickly 
and reach a high flame-temperature; for it 
is on the value of this temperature that 
the efficiency of an incandescent solid 
mainly depends. We may accomplish this 
result by injecting gas at a high pressure. 
In practice pressures greater than about 
I-10 to I-5 of an atmosphere are rarely 
used. In the Salzenburg lamp. it is true, 
as high a pressure as I.1 atmospheres was 
actually used; but this lamp does nct seem 
to have found its way into practical use 
in this form as yet. The high-pressure 
method is open to various objections, how- 
ever. For instance, the supply of high 
pressure gas demands special pipes, and 
when two systems for street-lighting and 
house-lighting respectively exists, two sets 
of mains may be necessary. 

For this and other reasons the author 
prefers the method of causing a mixture 
of gas and air by some arrangement not 
involving the supply of high-pressure gas, 
and mentions in this connection a series 
of tests made upon the Pharos light. 

Lastly, mention must be made of a re- 
cent article by Schafer (J.f.G., April 25) 
dealing with the illumination of interiors 


245 


by means of gas. The author lays stress 
upon the necessity for studying the distri- 
bution of light in such cases, and the value 
of the inverted lamps, which may be ar- 
ranged to throw the light just where it is 
needed. 

The article is accompanied by a series 
of photographs showing the fixtures em- 
ployed and their position for the illu- 
mination of various types of rooms. 
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Luminous Signs for the Experiment 
Table in Darkened Lecture 
Theatres 
By H. J. REIrr. 


(Abstracted from the Physikalische Zeit- 
schrift, November I, 1907. 


There are many lecture experiments, such > 
as the exhibition of vacuum tube discharges, 
etc., which have to be conducted in a dark- 
ened room, in order to be seen properly. In 
such cases an ordinary source of light, how- 
ever well screened, is more or less unsatisfac- 
tory, for, even when directed away from the 
audience, and too subdued to interfere with 
the experiment, it is apt to dazzle the eyes of 
the lecturer. 

For the purpose of revealing the situation 
of the various pieces of apparatus, the author 
has found the following device very con- 
venient: He arranges small luminous signs, 
which are cut out of tin and coated with 
luminous paint, and are attached to or placed 
beside these pieces of apparatus, serving to 
indicate any feature which the lecturer desires 
to bear in mind. These signs can be arranged 
so as to be invisible to the audience by merely 
turning them with the coated face toward 
the lecturer; yet their brilliancy is so sub- 
dued that they do not produce any impression 
of dazzle. The signs frequently take the 
form of letters: they-are also very useful for 
the purpose of indicating the polarity of 
mains, terminals, etc. 

Although, as stated above, it is usually de- 
sirable to arrange these devices so as to be 
visible to the lecturer only, it is occasionally 
convenient to use them in another way. In 
experiments in which the gaze of the audi- 
ence has to be riveted for a long time in a 
certain direction, awaiting the appearance of 
some phenomenon, there is a danger that the 
effect may be missed, owing to the direction | 
of view being gradually altered. It is not 
easy to maintain one’s direction of vision in 
the dark. The attention of the audience may 
therefore be focused in the desired direction 
by the use of a luminous sign. Such a sign 
is easily visible at a considerable distance in 
a darkened room, yet there is no danger of 
the eyes of the observers being dazzled or 
confused by it. 
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BUFFALO, N. 
communicated to the aldermen his veto of 
resolutions passed noticing the council’s in- 


Y.—Mayor Adam to-day 


tention to extend the lamp district. He says 
a notice of intention is unnecessary under 
existing conditions, which put all lighting 
charges on the general fund. Continuing his 
communication read: 

“Besides, there is no contract with the 
company and it cannot be required to make 
extensions. I am not averse to. the streets 
being lighted, and would advise that an ex- 
periment be made by requesting the Wels- 
bach Street Lighting Company to install a 
few of the independent gasoline lamps.” 

The mayor also vetoed the change of name 
of Herman street to West Parade avenue be- 
cause residents object. 


CHICAGO, ILL.—Seeking to improve the 
illumination of the streets of this city, Mayor 
Alan C. Fobes and Commissioner of Public 
Safety Harlow C. Clark completed arrange- 
ments yesterday for the adoption of a new 
type of arc lamp heré. 

The light to be adopted is a new type of 
magnetite arc lamp and is similar to those 
now used in the downtown district of the 
city, except that it has a far greater illumi- 
nating power. 

FITCHBURG, MASS.—The adoption of 
gas exclusively for street lighting purposes 
will, it is understood, be recommended in a 
report to the Boston Finance Commission by 
G. U. Crocker, one of the members of that 
body, who has just returned from a_ six 
weeks’ trip abroad in the interests of the 
street lighting system. He says that Boston 
is living in a dark age in the matter of street 
illumination. 

In discussing his trip, 
Crocker said yesterday: 

“The city is living in the dark ages com- 
pared with many of the European cities when 
street lighting is taken into consideration. I 
Aiscovered that gas is being used almost ex- 
clusively in London. Paris and Berlin. The 
city of Berlin is the best lighted. It leads all 


Commissioner 


others in that respect. The system used is 
high pressure gas with the inverted mantles. 
For brilliancy, nothing can be compared to 
the gas system. It is considerably ahead of 
electricity, in my opinion.” 


GRAND RAPIDS, MICH.—When the 
City Plan Commission proposed to one of the 
local business men’s associations that the 
present method of lighting our business 
streets with projecting electric light signs be 
modified and a system of lights beautiful in 
themselves be substituted the idea was fairly 
new. And like most new ideas it was re- 
ceived with caution. But even then the 
Canal street merchants were considering 
their arches and the gas company had begun 
its demonstration on Monroe street. 

Since then other cities which had also been 
considering the profit to be made through 
rendering their business streets beautiful have 
been putting their thoughts into concrete 
form. Milwaukee has abolished all project- 
ing signs on its two principal business thor- 
oughfares and to-day the Greater Milwaukee 
association is holding a meeting to decide 
upon the kind of lights which shall be sub- 
stituted. The probable result is a report in 
favor of affixing clusters of electric lamps to 
the top of every trolley pole. In doing this 
Milwaukee would be following the example 
of St. Paul which plumes itself upon its Way 
of Light that has taken the place of the old 
haphazard patchwork of individual project- 
ing signs. 

Meantime Des Moines has adopted an even 
more artistic scheme. Des Moines has gone 
to New York for the design of its lamps and 
has taken one approved by the art commis- 
sion of that city. This consists of a hand- 
some standard surmounted by a cluster of 
five lights each of 250 candle-power. The 
cost of each of these clusters installed will be 
$100. This and the cost of maintenance are 
to be divided among the tenants of the prop- 
erty along the street. Six clusters, three on 
each side of the street, are to be provided for 
each block. In St. Paul the expense is pro- 
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vided for in the same way and a similar plan 
will be adopted in Milwaukee. 


NEW YORK, N. Y.—At the investigation 
of the electric lighting companies, represen- 
tatives of the New York Edison, the United 
Electric and Power and the Brooklyn Edison 
companies announced that they were prepar- 
ing to put into operation immediately a 
scheme which would reduce the cost of elec- 
tric lighting to the consumer by 25 to 50 per 
cent. The companies propose to cut down 
the bills by introducing a new incandescent 
lamp known as the tungsten and tantalum 
lamp. ; 


SAN sPRANCISCO, CAL——The Perma. 


nent downtown association of merchants, 
property owners and other business men in 
the triangular district bounded by Sutter, 
Powell and Market streets has presented to 
the Board of Supervisors a plan for lighting 
the retail section of the downtown district. 
This association, through a competitive test 
among the leading architects, has secured a 
handsome design of pole which will adorn 
the streets in the daytime and furnish a bril- 
liant light in the evening. The plan pro- 
vides for 160 poles, averaging eight poles to 
long blocks and three to short blocks. The 
Board of Supervisors has accepted the plan 
and the city will furnish the electric current 
for lighting. 

Los Angeles, San José and other Coast 
cities have adopted lighting systems on simi- 
lar lines, but the new San Francisco will 
have a lighting system superior to any. Elec- 
trical experts have devised a-plan for pro- 
curing the greatest amount of light possible 
for the amount of current allowed by the 
city. 


SCRANTON, PA.—It has ben decided by 
County Commissioners Durkin and Burschel 
to have the court house lighted with elec- 
tricity on the exterior, so as to give the 
square the appearance worthy of it. 

The commissioners met this morning with 
Duncan T. Campbell, of the electric light 
company, and closed the arrangements, which 
call for about 2,000 bulbs to be placed around 
the four sides and so located as to make an 
artistic design. 


ST. LOUIS, MO—The Union Electric 
Light and Power Company has dropped a 
suit it brought against the William H. 
O’Brien Printing Company, of 1311 Chestnut 
street, to collect $337.48. 

The printing company filed a counter claim 
and alleged that it had been discriminated 
against, and that other consumers had been 
given much lower rates. _ 

William H. O’Brien, president of the print- 
ing company, is a lawyer. It was the opin- 
ion that Union Electric, being a _ public 
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service corporation, had no right to charge 
him 20 cents a kilowatt hour for electricity 
when it was selling electricity to other con- 
sumers for 5 cents a kilowatt hour, or less. 

Accordingly he filed a counter claim for 
$234.45 for alleged overcharges. Mr. O’Brien 
succeeded in finding several consumers using 
a much smaller quantity of electricity than 
the printing company was that were getting 
service as low as Io cents a kilowatt hour. 
His rate was 20 cents a kilowatt hour, with 
discounts which made his net rate about 14 
cents. 

After the decision of.the Supreme Court of 
New: York in the case of the Armour Pack- 
ing Company against the Edison Electric Il- 
luminating Company was made public the 
Union Electric attorneys dropped the case 
against the O’Brien company. In this case 
the Armour company proved that it paid a 
lower rate for service than other concerns 
and the court decided that as the Armour 
company “unaware of the discrimination, 
paid the company sums in excess of that 
charged others for the same service and 
under the same conditions, the payment was 
under the mistake of a material fact and 
hence, the exaction of the excess, being un- 
lawful, it was recoverable.” 

Articles of incorporation were filed, 
Wednesday, by the West End Light and 
Power Company, a corporation to furnish 
electric light, operating under the franchise 
of Browning, King & Co. 

SYRACUSE, N. Y.—In his monthly re- 
port of the work done in the Bureau of Gas 
and Electricity, Superintendent Henry J. 
Blakeslee tells of beginning a regular test of 
gas meters at the meter shop of the Syracuse 
Lighting Company. This will be carried on 
steadily and it is expected to guard against 
the sending out of defective meters. Of the 
1,077 meters tested during April, 155 were 
found defective. 

Mr. Blakeslee found seventy-three meters 
which registered more gas than actually 
passed through them. Meters to the number 
of sixty-nine registered too slow, and thir- 
teen were found to be leaky and otherwise 
out of order. The other 922 meters were 
found to be correct and were badged and 
sealed. 


WASHINGTON, D. C.—The Commission- 
ers yesterday forwarded to Chairman Smith, 
of the House District Committee, their re- 
port on the bill proposed to amend the act 
of 1895, regulating the sale of gas in the Dis- 
trict of Columbia, proposing to substitute 
the Steward slit union burner for the Bray 
slit union burner. The Commissioners report 
that the tests would seem to indicate that the 
Steward burner is a fit burner for the use of 
the consumer, but is not suited for use in 
making official candle-power tests. 
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TLumination and Recreation 


The development of modern illumination has removed the limitation which 
the darkness of night formerly placed upon human labor. This has virtually doubled 
the hours of the day during which the work of man may be carried on, and yet 
the hours actually devoted to labor by the individual is less at the present time than 
ever before in the world’s history. | 

While illumination has thus added to the total results of human labor, while sub- 
tracting from the work-hours of the individual laborer, it has also added to the oppor- 
tunities and possibilities for recreation. Consider for a moment the present day out- 
put of books, magazines, and papers; what portion of these are read by artificial 
light? Reading was formerly, for purposes of instruction, indulged in only by scholars. 
The pursuit of literature as a recreation for the masses is of modern origin, due largely 
to the development of good artificial illumination. 

Picture to yourself the theater of Shakespeare's time, lighted with a few can- 
dles, the stage a mere platform without scenery or properties of any kind. Contrast 
this with the modern production of a Shakespearian play, and you will have some 
realization of what illumination has done for the realism and impressiveness of the 
drama. 

Before street lighting became general, only those ventured out at night who 
had urgent business, or who were able to go well attended, or who were bent upon 
despoiling the former two classes. Modern public lighting has done for the safety of 
the streets and towns what an army of watchmen or policemen could not accomplish. 
Thus the leisure hours are made available for the occupations that are properly pur- 
sued for recreation. 

That millions of people, young and old, who are : necessity kept at their labor 
in the close quarters of the city during the day can enjoy the cool, refreshing air of 
country, lakeside, or sea shore during the evening is another of the priceless boons 
which illumination has bestowed upon the present generation. 

Not only does light afford the opportunity, but of itself adds to the enjoy- 
ment. Lhe brilliant lighting of the electric car is itself a delight, and the myriad 
lights that convert the summer park into a veritable fairy land are an incentive to 
enjoyment, and a vanquisher of mental as well as physical gloom. 


LET THERE BE MORE tuicur! 
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THE CANDLE OF CRUDE COAL-WAX, OR OZOKERIT. 


Some Curious Methods of Lighting Still in Use To-Day 


Te opran: 


This paper will confine itself to actually 
existing curiosities in illumination—not 
the “ what used to be” of the hoary past. 
The object is to show that, amid all the 
most improved and ablest systems of light- 
ing the globe has ever known, the quaint 
and the crude—the barbarous, if you will 
-—persists almost side by side with the 
most modern. 

Here and there in some of the Sicilian 
basements along Manhattan’s Mulberry 
Street, you see gourd-shaped objects con- 
taining a small light. They are semi- 
translucent containers, thus casting a dim 
light around and below, and take the place 
of night-lights. This singular illuminant 
is, or was, pure butter; it is the bala-burro 
(ball-butter) of the Italians; but, becom- 
ing so rancid as to be unfit for table or 
kitchen use, is utilized as a light with 
some bits of string for a wick. The gourd- 
like container is of pure cheese, which had 
been worked up in a lukewarm state rapid- 
ly about the ice-cold ball of sweet butter, 
then rapidly cooled, and finished on ice. 

Butter may thus be preserved unsalted 
for a very long time, and both interior 
and exterior are always perfectly edible. 
But trade “ returns ” of stock do, however, 
contain a percentage of rancified ones, 
and it is these which are used as lights. 
When exhausted, the ‘“ Dago” may either 
refill with more rancid butter, or open up 
another butter-ball. The cheese-container 


is never contaminated by the rancid con- 
tents, and is finally used up in the soup- 
pot by the thrifty Ligurian, or is ground 
into powder as a macaroni condiment. 

The farmhouses of central Polonia 
(Polska) and Hungary often use the 
home-made coal-wax dingy, greenish- 
black candle. This is the crude ozokerit 
obtained from the bituminous shales in 
the region. They dig it up themselves, 
and clean it of impurities somewhat by 
throwing into boiling water, when the 
wax rises to the surface. It has an un- 
inviting kerosene odor, and the light is not 
good, with always more or less smoke. 
But the same ozokerit, decolored, becomes. 
a pure cream-white product, and is the 
cerasin of commerce, from which very 
high-grade candles are made. Many years 
ago a Paris firm tried to market the nat- 
ural-color black coal-wax candles, guaran- 
teed smokeless, but it proved a total fail- 
ure. 

Another curious light right in our own 
America—or rather off its coast—is the 
“candle-fish.” The fishermen in their 
smacks off the Pacific slope prize a few of 
this fish solely for its oiliness. After air- 
drying, a piece of oiled tow is rammed 
down its gullet, and lighted. It makes a 
sputtering, disagreeable, flickering light, 
but better than nothing in the usually ut- 
terly cheerless forecastle. It naturally 
consumes with an offensive burning-bone 
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odor, and a maximum of smoke, and is 
probably the worst makeshift ight known. 

In a recent paper in the Sctentific 
American, I commented, anent some of 
the food-products of other nations, on the 
singular tallow-bread of some of the na- 
tives of Cibiria. This is a ringed bread, 
so permeated with tallow as to be usable 
as an illuminant in their tents and huts. 
Very narrow strips cut off their camel- 
hair sheeting are soaked first in tallow, 
then pulled through a hole bored in the 
bread. It makes a fairly good wick, con- 
sidering, but the light also gives off a 
slight odor of burning bread. 

Kopra (also spelled various other 
ways) is the sun-dried cocoanut of oil-mill 
commerce and: export. .“ Fingers,’ so- 
called, of this, are cut off the dried halves 
and used as lights in many parts of the 
Asiatic mainland and the islands of Poli- 
nesia. Completely desiccated, the “ fin- 
gers” are hard as wood, and burn rather 
too rapidly on warm evenings. The 
charred snuff has constantly to be knocked 
off to prevent the light growing dim; 
otherwise the light yielded is fair, with a 
minimum of smoke; but the unmistakable 
pervading odor of cocoanut-oil- fumes is 
almost always there—somewhat nauseat- 
ing on sultry eves. 

Curiously enough, this crude kopra 
light is the original of the old, old saying, 
“to burn the light (or candle) at both 
ends,” in allusion to unwisely using up 
one’s vitality. The Asiatic proverb is the 
forebear of the quotation as we know it to- 
day. It would be highly impracticable, in 
fact, to burn a candle at both ends simul- 
taneously, but the naturally-curved semi- 
circle of the kopra “fingers” admits of 
this two-end simultaneous burning per- 
fectly, and this is often done by the na- 
tives of Oceania and Indasia when they 
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desire more light; but in that case, in han- 
dling the light, it is less convenient to hold 
it from the center. 2 

Of course, the expressed oil of the 
kopra is also used in vast quantities in 
the Orient as an illuminant, in lamps, but 
being always a liquid in those latitudes, it 
is not nearly so convenient for transport 
as the kopra. Besides, the kopra is a 
partial food, and is often eaten by cara- 
van parties during the long overland jour- 
neys, although life cannot be sustained on 
it. Thus the kopra light of millions of Asi- 
atics to-day is remarkable as being the 
only. combined partial’ food and light 
known. 4 

There are probably a score other sin- 
gular methods of illumination in vogue 
about the globe, but to illustrate and note 
even half of them would run into half a 
dozen more pages. The subject may be 
returned to at a later date, if there is any 
interest in it. As it is, enough has been 


instanced to convince the illuminating en- 
gineer that he has a raison-d’etre with 
plenty of missionary work ahead. 
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Lamp-posts 


By ‘‘ MULTIPOLARIS.” 


In the course of time men and things 
usually get their just deserts. The prophet 
despised in his own generation is wor- 
shipped in the next. The invention that is 
ridiculed to-day is the reigning wonder 
to-morrow. The epic poem, spurned from 
the publisher’s sanctum, goes echoing 
down the corridors of time. 


The evil that men do lives after them; 
The good is oft interred with their bones. 


But there is a resurrection day, when 
the good arises in all its strength and 
glory. The great man, the great deed, or 
the great thing often requires a distant 
view to bring out its true proportions: 
happy the man or the time that discovers 
unrecognized greatness. 

It is therefore with a feeling of rever- 
ence amounting almost to awe that we 
essay to lift the veil of obscurity from that 
heretofore despised and neglected, but es- 
sentially great thing—the lamp-post. 

We have had philosophies innumerable 
since man first began to solidify his 
thoughts by symbols and written charac- 
ters. We have had philosophies of the 
origin of the universe; philosophies of vir- 
tue and of evil; philosophies of life, death, 
and immortality; philosophies of the heav- 
ens and of the earth; of matter and of 
force; of history, and of politics. We 
have even a most edifying philosophy of 
clothes, but as yet no philosophy of lamp- 
posts. Surely this is not the fault of the 
lamp-posts, but of the philosophers. 

In point of definiteness of conclusion 
and practical utility of results, lamp-post 
philosophy should at least equal—nay, 
should even excel, that of many of the 
philosophies enumerated. Thus, the phil- 
osophies of the universe have brought 
forth the potent truth: “ Whatever is, is.” 
There would seem little ground for dissent 
from this conclusion, but like most other 
philosophic conclusions, it is denied by a 
modern school of thought—manipulators 
who have reduced the universe to the final 
formula, “ Whatever is, is not.” 

Again, the philosophy of life and death 
is summed up in the statement, ‘“‘ Given the 
former, the latter is inevitable.” What 


either one is, no philosopher has yet dis- 
covered. The philosophy of history de- 
clares that “experience ”—which is an- 
other word for history—‘“is the great 
teacher ’’—to which another philosophy 
adds: “but has only fools for pupils.” 
“And, therefore, teaches all men,” 
promptly and truly replies the first phil- 
osophy. The philosophy of politics em- 
phasizes the perpetual need of reform— 
but leaves unanswered the greater ques- 
tion, ““ Who shall reform the reformers?” 

All of the philosophies of what have 
been supposed to constitute the really 
great problems seem to have brought forth 
little of practical value. They will not 
make two blades of grass grow where but 
one grew before, nor butter any parsnips 
that have already been grown by the un- 
philosophic tiller of the soil. Doubtless 
the most useful of all the philosophies is 
that of clothes, as set forth in that re- 
markable work of Prof. Teufelsdrock. 
Clothes are something tangible and visible 
—at least those of men. They are at once 
a necessity, a luxury, a misery, and a com- 
fort; a constant reminder of the halcyon 
days of our first ancestors, and of the vir- 
tue of minding our own business instead 
of prying into secrets with which we have 
no concern. “Clothes may not make the 
man’ says a present-day philosopher, 
“but they make all you can see of him 
except his face and hands during business 
hours.” 

But it was only the general importance 
of clothes philosophy that we intended to 
bring out, and not a detailed review of 
the important precepts and conclusions 
which it contains: it is the philosophy of 
the lamp-post that we wish particularly 
to expound. 

First, then, let us consider the important 
part that the lamp-post has played in the 
advancement of civilization. In all history 
there is no example of such strange neg- 
lect in recognizing the true importance of 
man or thing. There was a time before 
the lamp-post was. Think for a moment 
of the condition of civilization in that long 
period. Ignorance was the rule; learning 
the rare exception. The printers had not 
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yet struck for an eight-hourday. The 
sum total of scientific knowledge would 
not make a respectable free text book for 
a modern public school. People believed 
in ghosts and witches. Half of the world 
was undiscovered. The lives and welfare 
of the many were at the mercy of the few. 
Bigotry and intolerance stalked unmo- 
lested through the world, seeking whom 
they might torture and burn. Might was 
right. But with the advent of the lamp- 
post a cataclysmic change, morally, spirit- 
ually, and intellectually, took place. 
Knowledge rapidly increased, and was fil- 
tered into the smallest crevices of the pop- 
ulace through the medium of the printing 
press. The scientific spirt of inquiry and 
investigation became the spirit of the age. 
So rapid was the march of progress that 
after the lapse of but a single century 
which encompasses the age of the lamp- 
post, mankind has reached a higher plane 
of general intelligence than had been 
achieved in all the preceding milleniums. 

In view of these indisputable facts, can 
there be any doubt as to the importance of 
the lamp-post as a factor in civilization? 
Is not this good philosophy? Are we not 
asked to accept creeds and religions based 
on the same process of reasoning? 

Next, consider what matters of inher- 
ent interest are centered in and about the 
lamp-post. It is a simple thing in princi- 
ple; but as it exists at the present time it 
is totally beyond the powers of the mighty 
nations of the past to have produced. 
Neither ancient Babylon, nor Syria, nor 
Egypt, nor Caldea, nor Persia, nor China 
could have made either a lap- or butt-weld 
gas pipe. Steel trusts were unheard of. 
The idea of the destructive distillation of 
coal had never loomed upon their mental 
horizon. They had no gas meters, no pub- 
lic utilities commissions. Had they even 
succeeded in constructing a lamp-post they 
would have had no glass globe with which 
to sorround the light. Could a modern 
boulevard globe have been put into the 
hands of any of these ancient nations, it 
would have immediately found lodgment 
in the king’s palace, or been worshipped 
as a fetish in the temple. 

The lamp-post has also played its part in 
the great drama of human life. It is not 
unfamiliar with tragedy. More than one 
poor sinner has expired in suspense be- 
tween the cross arms of a lamp-post above 
and the pavement below. Unless we are 
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mistaken, the great city of New York has 
been a witness to such tragedies. Nor is 
it unfamiliar with romance Qy 
has love’s ea . 
yearning pains within ie Srcreeuiane shad- 
ow of the lamp-post! You who doubt this 
have never prowled about a great city at 
night. With comedy the lamp-post is on 
most familiar terms. How its molecules 
must vibrate with metallic laughter when 
a youth, delirious with delight and the 
memory of recent bliss, embraces it and 
softly murmurs, “ Yeth, my dear Mabel, 
you danth exquisitely.” 

Besides the important part it has played 
in civilization, and apart from its vital 
connection with the great drama of life, 
the lamp-post is an object of art. Perhaps 
you have heard the stanza that runs thus: 





A primrose by the river’s brim, 
A yellow primrose was to him 
And it was nothing more. 


Such is the deplorable lack of apprecia- 
tion of art that, we are pained to admit, to 
the majority of beholders the lamp-post is 
a cast iron tube, and it is nothing more. 
Happily this state of affairs is rapidly 
changing. Cities are appointing commis- 
sions to fitly embellish and glorify this 
heretofore neglected exponent of art and 
civilization. Competitions are opened in 
which the great masters are invited to 
participate ; and, impatient at the law’s de- 
lay, funds are being raised by private sub- 
scription to place these emblems of the 
reign of science along the principal streets 
and parks. It seems at last that justice is. 
to be done, and that the lamp-post is to 
come into its own. 

We cannot more profitably close our 
very brief and incomplete discussion of 
this theme of world-wide interest than by 
the study of a few recent examples. The 
reader may first turn his critical eye to 
the example shown in Fig. 1. We have 
here a granite column of the Roman- 
Doric order, supporting a granite ball on 
top. The column is of massive construc- 
tion, and apparently some 12 or 15 ft. 
high, as may be judged by comparing it 
with the figure at the base, so happily in- 
troduced by the photographer. The col- 
umn is of the same order as those used in 
the building in the background to support 
the roof, and is of greater strength, being 
a monolith of one of the most durable of 
stones, whereas those in the building are 
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FIG. I. 


of brick. As far as strength is concerned 
there is very little fear that the ball on top, 
for whose support the column was evi- 
dently erected, will fall. That it might 
easily topple off, and carry destruction to 
the lanterns and by-standers below, may 
be readily conceived, as it apparently rests 
upon a small, level support. A careful 
consideration of the matter, however, 
would lead to the conclusion that such a 
catastrophe has been provided against by 
the use of a steel dowell pin; or possibly 
the ball is integral with the column—the 
point of attachment being hidden by the 
capital. Why this granite ball should 
need to be held up for all time just at this 
particular altitude and location we must 
confess 1s a question too deep for us to 
answer. Advantage is taken of the pres- 
ence of the column to use it as a support 
for two lanterns of such massiveness as to 
suggest that they might have once served 
as lighthouses. The lanterns themselves 
partake of the Gothic order, while the 
supporting cross-arm is present-day Amer- 
ican. The progress of art in architecture 
from the earliest developments in Greece, 
the subsequent modifications of the Roman 
imitators, the original creations of the 
later Goths, and the mechanical ingenuity 





of the present-day Americans is thus em- 
bodied in this single instance: a most con- 
clusive proof that the lamp-post is an 
epitomized embodiment of the history of 
civilization. 

The keynote of the genius of America 
is adaptability. This arises from the spon- 
taneous growth which has been the nat- 
ural result of our entire freedom from the 
restraint of prejudice and _ precedent. 
Thus our mental activities, instead of 
merely winding about the dead and dry 
bean-pole of custom have sprouted out in 
every direction, according to their natural 
inclinations, like a potato left uncovered 
in the sunlight. 

The refinement of Greek architecture 
was reached in the Corinthean order; and 
the Corinthean column, with its exquisite- 
ly curved vertical outline, its flutings to 
bring out more perfectly its roundness 
when seen in brilliant sunlight, the chaste 
beauty of the conventionalized lotus leaf 
forming the decoration of the capital, to- 
gether produce a harmony of form that 
has never been surpassed. “If such a 
column is beautiful when supporting the 
roof of a Greek temple, why may it not 
support a clock?” says the versatile 


American; and straightway the thought is 
embodied in enduring cast-iron, as shown 
“T need a lamp-post,” says the 
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FIG. 3. 


electrical engineer. “I have it,’ instantly 
replies the architect, with whom the dif- 
ference between clock-posts and lamp- 
posts is only one of etymology. “A post 
have I; I will put a lamp upon it—now it 
is a lamp-post.” (See Fig. 3.) To point 
out that the square plate forming the top 
of the capital owes its existence to the 
fact that the original purpose of such col- 
umns was to receive the abutting ends of 
supporting timbers or stone lintels is but 
‘to acknowledge your fear of tradition. If 
it supported a lintel, it may support a 
lamp; and so a spun metal “canopy,” 
turned upside down, a lamp socket, a 
shade holder, and a globe—all quickly pro- 
duced from the stock room—complete the 
equipment, and produce a wasp-like grace 
never dreamed of in the days of Pericles. 


Our next example (Fig. 4) shows a 
further development of the versatility of 
which we have spoken. The fluted column 
has become more attenuated, and there- 
fore far better proportioned to the weight 
which it has to support. The Corinthean 
capital has been retained, but the square 
flat plate on top has been modified to a 
mere reminiscence, while the elements of 
the Doric capital are shown in an embry- 
onic state, so to speak, immediately under- 
neath. The wasp-like neck is still re- 
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tained, however, but the whole has been 
refined. The base of the column is purely 
twentieth century American, and thus in 
harmony with its immediate environment. 
Furthermore, the position of the post on 
the coping of the wall marking the corner 
of the platform is well chosen.  Alto- 
gether, we share the wish of our masculine 
reader that we were seated on the steps 
at just a respectful distance, that we 
might further contemplate the combined 
beauties of nature and art before us. 

Even the best of art jars the esthetic 
sense when out of place. An example of 
this is shown in Fig. 5. The lamp-post 
here is of the same design as noted above; 
but instead of being placed upon the balus- 
trade, where it would serve its purpose 
without being in the way, it has been 
placed on a little square platform immedi- 
ately in front of the side steps, where it 
must inevitably come into collision with 
your head should you chance to fall down 
the side stairs. Such contingencies as 
these should never be suggested. Further- 
more, the post has a temporary, even 
transient appearance, as if it were waiting 
the arrival of a moving van, whereas the 
very essence of art is permanency. 





FIG. 4. 
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With one more example we must close 
this limited survey. We now turn from 
Greece to Rome—or out of the frying-pan 
into the fire, metaphorically speaking. The 
lamp-post here is a cast-iron embodiment 
of the lictors’ bundle of rods. It was the 
emblem of the authority of the Roman 
states—the rod signifying the power to 
chastise; hence probably the derivation of 
the word “licking,” which had a serious 
meaning to us in our boyhood days. But 
perhaps in this case the symbolism was 
intentional; the lamp-post may stand in 
front of a Court of Justice, or Tammany 
Hall. This hope is ruthlessly shattered by 
deciphering the word “Hotel” over the 
entrance of the building. The emblem of 
authority therefore must have reference to 
the hotel clerk. 

“ But if these examples are imperfect,” 
the reader may say, “why not show us a 
perfect specimen?’ Critics’ have been 
commonly misunderstood. Their mission is 
tou point out the bad, not to create the good. 
The critic is essentially a reformer, and 
as everybody knows, the reformer’s busi- 
ness is to knock down and drag out; re- 
habilitation falls to the lot of the reformed. 
If the people insisted on every literary 
critic writing books that were above criti- 
cism, art critics painting pictures which 
were beyond reproach, and reformers 
formulating plans and systems which 
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would work out in practice, there would 
be no critics and reformers, and this 
would be a loss to society which would re- 
duce it to the verge of moral and spiritual 
bankruptcy. Without critics we would 
have no means of knowing what good lit- 
erature and art really is, and without re- 
formers we would not even know that we 
needed reform; with such ignorance pre- 
vailing it is easy to foresee what sort of 
a state the world would forthwith fall into. 
If we were forbidden criticism, moreover, 
how many of us would be deprived of the 
mainstay of our conversation. Plucking 
the beams from our brothers’ eyes is a 
vastly more entertaining pastime than 
seeking the motes in our own. 

Lastly, it may be remarked that the 
lamp-post furnishes an infallible guide by 
which to judge the general character of 
the community in which it is found. Show 
me a rusty, wabbly iron post, with an old 
style lantern with begrimed glass, having 
a flaring, struggling gas flame within, and 
I will show you a town in which public 
spirit is largely confined to that sold over 
the bars, and public progress jogs along 
in a mule cart over a cobble stone pave- 
ment. If you are looking for a town in 
which to settle down, or to invest your 
money, flee the city of the dilapidated 
lamp-post and the infrequent street lamp 
as you would Sodom and Gomoroh. 
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School authorities seem to be awaken- 
ing to the fact that most careful thought 
and attention should be given to the char- 
acter, placement and use of artificial il- 
luminants. 

The first thing to be considered in de- 
signing a lighting system for a school 
room is the effect which the system will 
produce on the eye and the elimination 
of all possibility of this effect being in- 
jurious. Of course, this point should be 
carefully considered in designing any and 
all lighting systems, but it should receive 
special attention in this particular class 
of work. The eye is a most delicate in- 
strument, and like all such instruments de- 
mands careful attention, and while it is 
wonderful in its recuperating powers and 
ability to stand up under strain, yet there 
is a “ breaking point,” and when that time 
arrives the ability to “see” is usually 
materially lessened. Resort must then be 
made to artificial means, namely, glasses 
and medical treatment to endeavor to 
carrv out the functions of nature. Glasses 
and medical treatment, however, merely 
assist nature in carrying out the ordinary 
functions of the eye, and do not eliminate 
the primary cause of the trouble. It is 
therefore obvious that the chief thing to 
do is to remove this cause, which is usual- 
ly the improper use of artificial illumi- 
nants. 

A consideration of some statistics on 
defective eyesight of school children will 
perhaps show better than any other one 
thing the need of proper lighting in 
school rooms. Dr. Hermann Cohn, of 
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Breslau, states that short sight has become 
more prevalent with the increasing tax on 
the eyes entailed by more severe school 
work, until, of the pupils who remained at 
school the full fourteen years, 63 per cent. 
were found to have defective sight. The 
report of Dr. Maximilian Bondi, of Vien- 
na, supplies similar high figures. (British 
Medical Journal, February 4, 1905, page 
258.) In Germany the government has 
been making strenuous efforts to remove 
the cause of this evil, and it is stated that 
a commission of architects and engineers 
will be created to decide on the proper 
method of lighting all school buildings to 
be erected. 

In- America, also, statistics show the 
need of action. School children’s eyes ex- 
amined in Vermont showed that 34 per 
cent. were defective, while in New York, 
out of 58,948 children recently examined, 
17,938, or about 30 per cent., had defective 
vision. Prof. W. D. Scott has quoted 
even higher figures, but those stated above 
are enough to show the necessity of giving 
intelligent thought to a revision of the 
lighting in our public schools. 

A notable instance of the attempt on the 
part of school authorities to eliminate the 
existing evil was the Committee of Ocu- 
lists and Electricians, appointed April 29, 
1907, to report on the Artificial Lighting 
and color schemes of the School Buildings 
of Boston. The findings of this committee 
are contained in School Document No. 14, 
dated November, 1907. Briefly stated, the 
chief recommendations of the committee 
were that all light sources be placed out 
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of the ordinary line of vision; that light 
sources be softened to such an extent that 
if brought into the line of vision their 
intrinsic brilliancy would not be too great 
for the eye to endure; that light sources 
should be arranged so that the dominant 
shadows are thrown from left to right on 
the pupils’ desks; and that a uniform il- 
lumination of approximately 2.5 foot can- 
dles be secured on each desk. The com- 
mittee also reported on the question of 
color and decoration of school rooms, and 
advised the adoption of certain light 
shades of green and buff. 

The authors recently conducted a series 
of tests on some school rooms in Newark, 
N. J., and obtained results which have 
considerable bearing on the question of 
proper lighting. The tests were conducted 
on June 17, 1908, from 8 to I1.30 p.m. 
Three systems of illumination were under 
consideration and a test was made on each 
system, the idea being to determine in each 
case the average intensity of illumination 
on the desks and the maximum variation 
in illumination. 


Tests were made in class rooms No. 19 
and No. 14 of the Burnett Street School. 
Each room was 32 ft. in length, 24 ft. 
in width, and 12 ft. 3 in. in height. Win- 
dows were located on the left hand side 
of the room when facing the teacher’s 
desk, and on the other three sides there 
was a blackboard. The ceiling and upper 
part of the walls were white. 

In room No. 14, five outlets were used, 
located as shown in Fig. 1. Each outlet 
was equipped with one 75 cp. frosted tip 
Gem lamp and Holophane reflector No. 
6080, the interior of which was coated 
with light enamel. The bottom of the 
lamp was placed at a point Io ft. 3 in. 
above the floor, and as the desks’ were 
2 {t. 931m. in height, the height of the 
Jamp above the plans was 8 ft. 

In the second test the same room and 
outlets were used; each outlet, however, 
was equipped with one 100 Watt frosted 
tip Tungsten lamp and Holophane re- 
flector No. 6060, with light interior enamel. 
The lamps were placed at the same height 
as in the first test. 


32-0" 


The third test was made on the lighting 
system which is at present used in this 
school. Six outlets were supplied on the 
ceiling of the room. Each of the five 
central outlets was equipped with a four- 
light chandelier, each light being com- 
posed of one 16 cp. clear, carbon-filament 
lamp and an 8¥ in. flat porcelain reflector. 
The lamps were placed in a pendant posi- 
tion at a point 6 ft. 10 in. above the floor. 
The spread of the arms on the fixtures 
was 4 ft. Over the teacher’s desk a simi- 
lar two-light fixture was placed, having a 
spread of 2 ft. 8 in. 

The instruments used in the tests were 
a Sharp-Millar Photometer, with 112 volt 
test lamp, standardized for the instrument, 
a Weston A. C. and D. C. Voltmeter, and 
a Weston A. C. Ammeter. 

The method of conducting the test was 
as follows: 

One-fourth of the room was divided 
into twelve squares of equal size. One sta- 
tion was taken at the center of each 
square, these stations being lettered from 
A to L. The average then of the readings 
at these stations gives the average illumi- 
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nation in the room. Additional readings 
were taken directly under the central light 
and under the light-included within the 
quarter of the room ‘considered, as these 
points were likely to: be points of maxi- 
mum intensity. A reading was also taken 
directly on the teacher’s desk which was 
2 ft. 6 in. in height.’ At each station three 
readings were taken and the mean was 
considered the illumination at that point. 

The current supplied during the test was 
alternating, 60 cycles, and the voltage 
varied from 120 to 123. Wattage readings 
were taken with a voltmeter and an am- 
meter. As the authors were not aware of 
any inductive load on the line, the power 


factor was assumed to be unity or nearly 


such. 

After the test was completed, correc- 
tions were made forthe voltage of the 
lamps. Since the illumination increases 
approximately in proportion to the in- 
crease in the candlepower of the lamps, 
the illumination readings were corrected 
for the candlepower' which the lamps 
would give at rated voltage. These values 
were determined from the voltage candle- 
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power characteristic curve of each par- 
ticular type of filament. The curves for 
the carbon filament and metallized fila- 
ment lamps were obtained from a paper 
by Clayton H. Sharp, on New Types of 
Incandescent Lamps, delivered before the 
American Institute of Electrical Engi- 
neers, November 23, 1906, in New York. 
The characteristic curve for the Tungsten 
lamp filament was obtained from the En- 
gineering Department of the National 
Electric Lamp Association. 
The results of the tests were as Pillows 
TEST NO. I. 
Room No. 14—Five 115-volt, 187-watt, 75- 


cp. frosted tip Gem lamps; Holophane 
reflectors No. 6060, “Lunar” (light) in- 
terior enamel, form “H” holders. 

Cee Were Iter sce ain oosa nk oe 12a 
‘DSS PMG od ol ee eel re ie ner go Ne oes 
Fieielit sto, bottom: of lamp... soos oa. 10-73% 


Height of lamp above plane of illumi- 
nation 
Watts corrected 

for rated voltage. 


Circe Neti 2 1A PSe. So... tm wre ws 354.3 
Gitciver Neo — “se lAINDS 5 agers Soe Pes 539.2 
LAMENTS Seo Ee Pine Saueres Hack Gc dew ee 893.5 
WV ese DChi ati ptr eur coco ote < © 6 'e,2 L774 


Mean foot-candles 


Station. corrected for 
rated voltage. 

Were deace Oana EN wknd Sisea aes 1.40 

Pee aw: ence ae 1277. 

Co ny eT apa 

| SET ae ge ae ea 72 

LESS See ee ee 2.58 

1B can a eg an ree 2.60 

Coe ae ce ees 1.96 

LD rs pe ae one ae 2.84 

i faie en er ae ee 3.04 

4 Ra AC ian Mier es 1.69 

AE ie RU ath ae 2.28 

1 eae ce Ue ee a eae 3.10 

IV eeene tes Miakss s sx « Bedi 

IN ote) 2 Se 2.94 

Mean foot-candles throughout 

POW eed Met ra act ovo Saas 222 
Mean foot-candles on desks..... 2.74 


Maximum variation from mean 
throughout room at Station M..Plus 53.6% 
Maximum variation from mean 
on desks at Station M........ Plus 24.4% 


Watts per square foot.......... 1.16 
Watts per square foot per foot 
Perce Men rc ts Ses. 0.52 
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TEST NO. 2. 


Room No. 14—Five 115-volt, 100-watt, 80- 
c.p., frosted tip Tungsten lamps with Holo- 
phane reflectors No. 6060, “ Lunar” (light) 
interior enamel, form “H” holders. 


AS Cia CLOT eee eect oe os nerd Ces 12a 3 
1 DRA On 72d sli Oaks Oo Ce a On BAR 
Heimhtitosbottom: of lamps......<2... 1035 


Height of lamp above plane of illumi- 
nation 
Watts corrected 

for rated voltage. 


Gircutte N@ Asis oe LAIN DSi ooo ss vocecese esa os 107-2 
CitCiipe NOR 2 —— Ar AMPS. Sites oe teste bs 27AL 
EE Oba WALES eM OREN. Gute g hie fee eg ess 441.3 
WAL se NCTE Tald pan st-nkts anticretele os saan 88.3 
Mean foot-candles 
Station corrected for 
rated voltage. 
JS iret pee a eer eae ania 2.10 
Lae OMAN Nera ns Se ae seh Ar ea a 2.39 
aes FR rs oR aN 2.47 
rte cairns Oh ech 251 
| Sige Park ed ee MR Ie a ae 3.83 
|e ae Fan) ere ee 2.53 
Spas ROR bet ‘eae, 2 Betees 2.78 
i Ce tee te de ae 3.98 
Leet ab ne oes A22 
k ieer he. foe Oke pee ee we 2.38 
LOR Aniline ei clat ein 3.08 
ORES Ue Le ee cee 4.63 
Lyi Me et re epee eos 4.97 
Tore CRRA SRP g oon Soe 4.35 
Das oe ae en ae a7 
Mean foot-candles throughout 
rE OE) a py teas eee Re to 3.16 
Mean foot-candles on desks..... 3.88 


Maximum variation from mean 
throughout room at Station M..Plus 57.3% 
Maximum variation from mean 
on desks at Station M......... Plus 28.1% 


Watts per*square foot... s.2002 4. 0.57 
Watts per square foot per foot- 
Canlemeepests mrs Ls aes k th 0.18 
TEST NO. 3. 
Room No. 19—Five 4-light chandeliers 


and one 2-light chandelier, each light consist- 
ing of I 16-c.p., 115-volt, clear carbon-fila- 
ment lamp and 834” flat white porcelain re- 


flector with standard 214” holder. 

TREPEMENOTETOOUIS fox leone i ow + Setencre's (2en3" 
Peiguimatidesiion..iea ce eaiccN ses fats eae 
Heighijor pettom Of ilainpe...).f%. 16. 6.210 = 


Height of lamp above plane of illumi- 

nation 4 
Spreadeere4-Henttochres.. 7... ss» 4 
SOreddeol 2-lieht: MXtures. co 1. oe i es 2 


Spe wre a = 8 6 6016.6 0. 6. a8 £ 9 & © 0 62.0.6 (0.0 © 
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Watts corrected 
for rated voltage. 

Circuit No. 1—Two 4-light fixtures 
and one. 2-leht fxture-.-c0 30s s,s ATL7 
Circuit No. 2—Three 4-light fixtures.. 581.6 





LOtal \WattSrr eee yas sweat ore 1053.3 
Watts sper damipices fs alana eters 


Mean foot-candles 


Station. corrected for 
rated voltage. 

Jobe pal aM ar Pe a AER gcse 1.12 

Bets oho ae Pe ee ees 1.67 

CO roe eA Gch ery A 2.48 

Dis, 54 8 eae ee. 1.66 

WEDS, Sob ose te teen Pee 3.28 

Pee ee nec art eee eae 3.60 

 CRRIe at Sarath At an Ia 2.01 

TLS in i nan ede ne eae 3.69 

dE bata sat ene Sed Tea 3.82 

PRAIRIE A Se eee 1.59 

PRG ee Soe, ae eg so Ree Ee 220 

Lana Vet ee 3.84 

Dron Foe ee acne era ne 4.84 

Ce) al ae ae tee Reet ee 3.04 
NVean foot=candless.4 (.ceveets es 2.59 
Mean foot-candles on desks..... 242 


Maximum variation from mean 
throughout room at Station M..Plus 86.9% 
Maximum variation from mean 


on. desks at Station- M.:5..... Piuss32 07 
Watts per square foot. soe. E37. 
Watts per square foot per foot- 

Candles ok etic ee ees 0.53 


The three systems considered compare as 
follows: 

Mean foot- Cost of 

candles Total operation 

on desks. watts. per year. 


Svster NO. :laeenea: 74 893.5 $28.362 
Systent No, 2.02 2460 441.3 18.653 
System. No.3... 2342 1053.3 38.693 


The cost of operation per room per year 
includes 
Interest on investment, 
Depreciation, 
Renewals, 
Current. 


Investment was figured as the cost of 
the equipment for the outlets. Deprecia- 
tion was figured at 12% per cent. Re- 
newals and current were figured on the 
basis of 250 burning hours per year, since 
the school is used for four months of 
night school work, and there would be 
occasional lighting of the lamps late in 
the afternoon on dark days. 

The comparative cost for the three sys- 
tems is as follows: 
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SYSTEM NO. I. 











Interest on investment...+............ 1.291 
Depreciation 2 eased neon ee 2.258 
Renewals.-.cstacece eek eo eee 1.438 
Corrente io ae ee 23.375 
Total. 2.2 eo te cae on eee 28.362 
SYSTEM NO. 2. 
Intereston investment....+..5. tenes "1570 
Depreciation sate eee eee 1.958 
Renewals «2 See ete oe eee 2.625 
Currents See ee De eee ee eee 12.500 
Fotal 2.24 Sree ees See 18.653 
SYSTEM NO. 3. 
Interest-on anvestment< >. =. twee te ae 3.630 
Depreciation Sete akin tes aoe ee 7.563 
Renewals: i025 2.44) Sane eee 0.000 
Current 33 2055 Bae eee eee 27.500 
L Otat oa eee i eee eee .38.603 


With the illumination as obtained the in- 
creased cost of 
System No. 3 over System No. 1 is..... 36% 
System No. 3 over System No. 2....... 108% 
System No. 1 over System No. 2....... Bay, 


Variations in illumination as high as 
20 or 25 per cent. need not be considered 
serious, as the eye adapts itself very read- 
ily to. these variations, and they are 
scarcely noticeable under ordinary condi- 
tions. The variation in illumination in 
the rooms considered can be reduced to 
within this figure by a change in the loca- 
tion of outlets. 

System No. 3 should be rejected for the 


following reasons: 


1. The effect of the lighting system as 
a whole is injurious to the eyes of the 
pupils... The dights sare “less thaae 7.0 
above the floor and come directly within 
the range of vision. The lamps are clear 
and the reflector. used does not hide any 
portion of the filament. 

2. The cost of operation of this system 
is excessive compared with the cost of the 
other systems, being 36 per cent. in excess 
of system No. 1 and 108 per cent. in ex- 
cess of system No. 2. 

One outlet more than in the other sys- 
tems is necessary, thereby causing a 
higher cost for wiring. 

3. The illumination from system No. 3 
is inferior to that obtained from system 
No. 2. , Comparing system No. 3 with 
system No. 1, the former shows 3.42 foot- 
candles on the desks while the latter shows 
2.74. It is propable, however, that the 
effective illumination is very nearly the 
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same in the two cases. This is due to the 
fact that the eye adjusts itself to the bril- 
liancy of light sources within the range of 
vision. With the bare filament in the 
range of vision, the pupil of the eye be- 
comes smaller, thus allowing less light to 
effect the retina than would be the case 
were the light sources absent. The il- 
lumination, therefore, appears less_ bril- 
Jiant than it really is. A rough compari- 
son of the two systems by the eye showed 
this to be correct, and if any difference in 
illumination was noticed it appeared to 
be in favor of system No. 1. 

Systems Nos. 1 and 2 are both superior 
to system No. 3, but of the two systems 
No. 2 has the following advantages: 

1. The cost of maintenance of system 
NOx? 19552 per cent. in excess of system 
No. 2. 

2. The illumination obtained with sys- 
tem No. 2 is 42 per cent. higher than that 
obtained from system No. 1. This is true 
of the effective illumination as well as of 


the actual illumination since the light 
sources are placed at the same height in 
each case, and are well above the range of 
vision, with the brilliancy of the light 
sources approximately the same for both 
systems. 

Clear reflectors do not diffuse and soften 
the light as well as is desirable for school 
rooms. The additional diffusion necessary 
may be accomplished by enameling or 
sand-blasting. Enameling is superior to 
sand-blasting for the following reasons: 

1. The diffusion is better. 

2. The effect of dust is less noticeable 
and the reflectors are easier to clean. 

3. The strength of the reflectors is 
greater. Breakage is less with enameled 
reflectors than with sand-blasted reflectors. 

It is evident from the results obtained 
that system No. 2, consisting of five 100 
Watt frosted tip Tungsten lamps and 
Holophane reflectors No. 6060, the inside 
of which is coated with a light enamel, 
used in connection with form “H” hold- 
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FIG. 4. 


er, the lamps being Io ft. 3 in. above floor, 
is superior in all details to systems Nos. 
t and 3. To obtain a more uniform il- 
lumination from system No. 2, than 
brought out by the illuminometer test, the 
four corner outlets should each be placed 
9 in. nearer ‘side walls-and 1: ft. nearer 
end walls. If gas is to be used for emer- 
gency, same should be provided for by 
side bracket only. 

As brought out in the first part of this 
article, the chief point to be considered in 
the use of artificial light in a school room 
is the effect which the lighting system as 
a whole will produce upon the children’s 
eyes. Bearing ‘this point in mind and 
referring to Fig. 3, which is a photograph 
of the school room in which system No. 3 
was used, the glaring effect of the lighting 
installation should be noted. To fully ap- 
preciate this undesirable feature, the room 
itself should be seen. One could hardly 
conceive of a more trying installation on 
the eye. It might be interesting to note 
that in the report of the superintendent of 
public schools made last year, he stated 


that the Burnett Street School is the best 
lighted school in the city of Newark. All 
the school rooms in this school were 
lighted similar to that shown in Fig. 1: 
If good illumination consists only of a 
given intensity on the desk level, the 
rooms are, without a doubt, well illumi- 
nated. However, when the injurious ef- 
fect produced on the eye is considered, the 
system must be condemned. , 

Fig. 2 shows a room similar in all de- 
tails to that shown in Fig. 4, with the ex- 
ception that in this room system No. 2 is 
in use. Photographs (Figs. 3 and 4) were 
both taken by the same camera and opera- 
tor, and each was given an exposure of 
four minutes. Note in Fig. 4 the absence 
of glare, the well distributed and softened 
illumination, and the apparent greater 
size of the room, due to the absence of 
low hanging chandeliers which are in evi- 
dence in Pig. 3. -The ‘fixtures showin 
Fig. 4 are temporary, having been put in 
for experimental use only. The fixture 
finally adopted will be simple and dignified 
in design. 
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The Lighting of a Rug Store 


Biv Gee 


This store, which is 16 ft. by 36 ft. by 
13 ft. high, with windows at the rear as 
well as the front, was originally lighted 
with three five-light 60 watt Tungsten 
chandeliers, this system having been in- 
stalled for illuminating counters. The 
writer was called in to remodel the light- 
ing system so as to light both walls and 
floor with a uniform intensity of from 
three to four foot candles. 

The chief difficulties to contend with 
were a concrete structure with only the 
above mentioned three outlets for service, 
a bright yellow brick wall directly across 
the street from the rear windows; the 
space in front of the front windows was 
shaded, making the most difficult part of 
the work, the proper illumination of the 
front portion of the store during the day 
time; and lastly, a disposition on the part 
of the salesmen to have trough reflectors 
for lighting the walls, inasmuch as rugs 
were to be hung to cover the entire side 
walls. Trough lights had been used in 
other stores and the prejudice in their fa- 
vor was strong, and demanded careful con- 
sideration. 

The trough lighting proposition was the 
first one investigated. In view of the ne- 
cessity of illuminating the entire area of 
the side wall, which was 12 ft. high, the 
plotting of the curves (using trough 
lights) showed that these troughs must be 
placed at a distance from the wall that 
would be difficult to accomplish in con- 
sideration of the structure of the build- 
ing, and would in addition place the re- 
flectors in a position that would interfere 
with the architectural beauty of the build- 
ing. 

The writer then procured curves of the 
Holophane street reflector No. 243, and 
proceeded to plot the illuminating possi- 
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bilities with this shade and the fixtures 
already in use. Curves of candle foot il- 
lumination with five 100 watt Tungsten 
lamps in each of the three fixtures showed 
good results, with the fixtures close to the 
ceiling and supplied with the No. 243 
shade. 

It was thus decided to install the 100 
watt lamps and No. 243 shades. The re- 
sults of this installation were a uniform 
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wall and floor illumination of sufficient in- 
tensity to display the dark tapestry to a 
good advantage, this illumination being ob- 
tained from a diffused source at a distance 
sufficient to give results such as would 
naturally exist in actual service. And 
further, by turning the “dark” side of 
the reflector toward the store entrance, the 
customer was not blinded by the glare so 
noticeable from many of the clear reflec- 
tor types. As to the current consumption, 
the curves plotted indicated that at least 
18 50-watt incandescent carbon filament 
lamps and five 4o-watt Tungsten lamps 
would be necessary to accomplish the re- 
sults obtained by using the five 100-watt 
lamps, in case the trough reflector had 
been used with the carbon filament lamps. 
Thus it will be seen that there was a 
marked saving both in original cost of in- 
stallation as well as in cost of operation. 
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The Limits of Art in Fixture Design 


By Be Sharer 


It is a pardonable weakness, 1f weakness 
it be, for a workman or artisan to glorify 
his work. It is possible, however, to carry 
such devotion beyond the limits justified 
by conditions; and this is particularly true 
in the case of applied art. The fact must 
never be lost sight of that in every case of 
decorative, or applied art, the art itself is 
incidental, and the utilitarian purpose par- 
amount. Decorative features or embel- 
lishments which in any way interfere with 
use are always out of place. This consti- 
tutes the first, and probably the most im- 
portant limitation of art to fixture design. 

A weed is defined as “a plant out of 
place’”’; it is not the character of the plant, 
but its environment, that determines 
whether or not it must be classed as a 
weed, The common daisy is much ad- 
mired, and rightly so, considered by itself 
as a flower; but when it invades the farm- 
er’s meadow to the exclusion of grass, 
which is the legitimate occupant of the 
ground, it becomes a weed, rightly de- 
tested by the agriculturist. In its proper 
environment, as along a country roadside, 
or in any other place where it in no wise 
_ interferes with the rightful use of the soil, 
it is properly classed as a flower by reason 
of its natural beauty. The designer must 
first of all have a care that the flowers of 
his thought do not become weeds when 
materialized. 

The interference with utility must be 
neither actual nor conceivable. An etched 
or otherwise obscured glass globe is legiti- 
mate because it actually serves a purpose 
in softening and diffusing the light; the 
degree of efficiency with which it accom- 
plishes this valuable purpose does not at 


all affect its esthetic value, since it is the 
general principle that determines the psy- 
chological phenomenon which we term 
“ the zsthetic. sense.’ To place metaler 
other opaque substance, upon the surface 
of a globe in such a way that it has no 
real or apparent use in supporting the 
globe or fixture, is a direct contradiction 
of this principle, and at once offends the 
esthetic sense. Similarly, to place a disc 
or saucer of metal directly underneath an 
electric lamp or gas burner is artistically 
repulsive, because it can serve no possible 
useful purpose, but on the contrary mani- 
festly prevents the light from shining di- 
rectly below the fixture, where it is most 
needed for illumination. This principle is 
not a matter of opinion; it is one of the 
laws of psychology underlying the science 
of zsthetics. We may observe here that 
esthetics is a division of the broader sci- 
ence of psychology, and is therefore itself 
a thoroughly scientific subject. 

_ Probably the next most important lim- 
itation to art in fixture designing is the 
principle that applied art must always be 
subservient. If the artistic embellishment 
or ornamentation can exist apart from the 
fixture, then it has no business being at- 
tached to the fixture. Thus, a statuette or 
medallion, no matter how well executed it 
may be, if placed on a fixture shows that 
both it and the fixture could exist as well 
separately, is out of place, and therefore 
a mere weed, artistically speaking. 

This principle is recognized in mural 
decoration. Painting offers one of the 
great fields for the exercise of artistic 
skill, but the difference between canvas | 
and plaster must never he lost sight of. 
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The mural painting exists by reason of 
the wall, whereas the canvas exists solely 
because of the painting. The minuteness 
of detail and fullness of delineation which 
form one of the chief merits of the paint- 
ing on canvas, which exists for its own 
sake, would be so far out of place on a 
mural painting as to render it subject to 
severe criticism from the artistic stand- 
point. A notable case of this kind is the 
series of mural paintings in the Pantheon 
in Paris, which in themselves are works 
of undoubted merit, but which, according 
to the general consent of art critics, 
should have been on canvas instead of 
plastered wall. The fixture exists that it 
may afford illumination—not as a support 
for art metal work. 

Another very decisive limitation to the 
application of art to fixture manufacture 
is cost. We discussed some of the bear- 
ings of art and commercialism in the last 
issue. There is still much to be said on 
this important topic. Art is always ex- 
pensive, for the reason that artists are 
scarce, and by the universal law of supply 
and demand the results of their efforts 
command high prices. In the case of pure 
art the prices often reach a value that is 
largely fictitious, but this is seldom the 
case in applied art. It is doubtful if there 
is a single fixture designer, at least in this 
country at the present time, whose work 
would command a special price simply 
from the fact of his having designed it; 
in fact, it is very doubtful if the general 
public know by name a single designer of 
fixtures. Besides the expense of originat- 
ing a truly artistic design, there is the 
additional expense entailed in its execu- 
tion. The combination of these two items 
generally run into figures that are far be- 
yond the appreciation or means of the 
average purchaser. As a result, the ma- 
jority of fixture designing is on a dead 
level of mediocrity. For this regrettable 
state of affairs the manufacturer blames 
the purchaser, and the purchaser blames 
the manufacturer. The former says that 
people will not pay the money for high 
class work, and the latter replies that only 
mediocre stuff is offered. Probably both 
are right. Good art does not necessarily 
mean elaboration. In fact, an abundance 
of ornamentation is more often than other- 
wise a means of filling up the gaps in the 
designer’s originality. The simple but ar- 
tistic fixture may not be any more ex- 
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pense to make than the simple inartistic 
one, but it must necessarily bring enough 
more money to cover the work of the 
artist, or rather artisan, and unless the 
customer can appreciate the real art dis- 
played, and the necessity of remunerating 
the artist, the fixture must prove a loss to 
the manufacturer. 

The cost of manufacturing an article 
depends very largely upon the quantities 
in which it can be produced, but reduction 
in cost by this means almost inevitably 
carries with it the penalty of the stiff, 
mechanical, “ hand-me-down ” appearance 
that is wholly incompatible with the ar- 
tistic sense. The most general and evi- 
dent criticism that can be made on Ameri- 
can fixtures is that they show at every turn 
the evidences of their origin in the spin- 
ning lathe, the drawing die, the tube 
works, and the brass foundry. They lack 
the human touch, which is at the bottom 
of all applied art. 

Another limitation to art in fixture de- 
sign is the distance from which the fixture 
is viewed. A wall bracket, which can be 
viewed at close range, can be properly 
given a much more detailed ornamentation 
than a chandelier which is to be suspended 
frem the ceiling of a theater. Unques- 
tionably it is preferable to err on the side 
of too little, rather than too much, detail. 
A fixture which shows that it contains de- 
tail which the eye is unable to decipher 
transgresses the law of esthetics which 
states that the object must afford an evi- 
dent and complete answer to the question: 
“What are you for?” Decorative art 
must never degenerate into a puzzle: the 
effect of the’ unsolved puzzle is. unrest; 
which may amount to positive irritation, 
and the very basis of zsthetics is a sense 
of rest and ease. 

The limitations thus far considered ap- 
ply to decorative art generally, of which 
fixture designing is only a special case. 
There is an additional limitation which 
is peculiar to fixtures, and that is the fact 
that, in a sense, they are luminous bodies. 
The furnishings of a room are illuminated 
by the lighting fixtures, and it is part of 
the work of the illuminating engineer and 
the decorator to see that the illumination 
is such as to bring out their artistic fea- 
tures. But the lighting fixture gives its 
own light; one lighting fixture is not put 
up to illuminate another. In the large 
majority of cases the illumination of the 
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fixture is not such as to bring out its deco- 
rative features to their greatest advantage. 
This is particularly true in the case of 
metal fixtures; the decorations upon the 
fixture are thrown into such a shadow, or 
such effects of light and shade, as to as- 
sume an entirely different appearance 
from what they have under daylight il- 
lumination. Strictly speaking, metal is 
not, under many conditions, a legitimate 
material for fixture decoration, for the 
reason that it loses its greatest beauty 
when the fixture is in use, which is pre- 
cisely the reverse of what should take 
place. Glass, on the other hand, fulfills 
the ideal condition of showing its fullest 
beauty when the fixture is serving its pur- 
pose. By the use of various methods of 
cutting and moulding it may be given a 
great variety of decorative forms, all of 
which are enhanced by the reflection and 
refraction of light emitted from the 
sources on the fixture itself. 

There is one class of lighting apparatus 
which does not properly come under the 
head of “fixtures,” and which accordingly 
forms to some extent an exception to the 
limitations that apply to them; this in- 
cludes hand lamps, which are commonly 
termed “portables.” A “portable” is the 
antithesis of a “fixture.” It is always 
viewed at close range, and consists essen- 
tially of but two parts—a support and a 
shade. The support generally receives 
very full illumination, and may therefore 
be treated much more in the nature of a 
work of art per se. In fact, in a certain 
class of portables the light is actually in- 
cidental, being used principally to bring 
out the artistic elements of the lamp itself. 
The shades for such lamps are very prop- 
erly treated as primarily decorative fea- 
tures; but by the use of prismatic reflect- 
ors it is a simple matter in many cases to 
obtain a high efficiency of illumination 
where required, and at the same time show 
the incomparable color effects which can 
alone be obtained by transparency or 
translucency. A polished shell illuminated 
from within furnishes one of the most ex- 
quisitely beautiful objects imaginable. 
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It may be interesting to note that, in the 
manufacture of colored glass, an art which 
was first developed in Europe and kept as 
a secret for centuries, America now takes 
the lead. The best stained glass setters in 
Europe purchase their finest- material in 
this country. The glass known commer- 
cially as “ Tiffany glass ” stands absolutely 
without a rival, or even a respectable 1 imi- 
tator, throughout the world. 

The mistake most common in portables 
is one which is the more inexcusable, in 
that it is entirely unnecessary, and that is 
neglect of the very simple provisions re- 
quired for giving good illumination. In 
many cases the light-source is so placed 
that the shade produces a small circle of 
light about the lamp, making it necessary 
to place a book or paper almost directly 
underneath in order to see to read. Gen- 
erally also the apparatus is enormously in- 
efficient, due to the fact that the shade is 
made of colored glass or some translucent 
material which has almost no reflecting 
power, and only the natural downward 
rays (which in the case of electric lamps 
are the weakest) are utilized. Four 16 
c.p. lamps are often used where a single 
one, with a proper reflector, would give 
much better results without in the least 
interfering with the artistic value of either 
the shade or the lamp. 

In conclusion, the limits of art in fix- 
ture design are comparable with the limits 
of art in dress: it is easy for either a fix- 
ture or a person to be overdressed, and so 
defeat the very purpose aimed at. The 
involuntary opinion which should occur to 
one on seeing a fixture is: “ What a beau- 
tiful fixture!” not “What a_ beautiful 
piece of art metal work.” To honestly 
say, “ What a beautifully gowned wom- 
an!” is complimentary alike to the woman 
and to the gown, and is quite a different 
matter from the expression: ‘“ What a 
beautiful gown on that woman!” The 
former infers that the gown was made for 
the woman, and is in harmony with her 
personality; while the latter considers the 
gown in itself as the principal attraction, 
in which case it might be quite as admira- 
ble on a lay figure. 
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Modern Glass Chandeliers 


The use of glass as a material for the 
construction and decoration of lighting 
fixtures was developed to a very high de- 
gree during that remarkable period of 
artistic growth which included the reigns 
Of conuiss AV. XV. and XVI... in France. 
The chandeliers designed for the palaces 
and chateaux of that period have served 
as models and inspirations for architects, 
interior decorators, and fixture designers 
ever since. 

There is a general belief that the art of 
glass making reached its culmination some 
centuries ago, but this belief is wholly un- 
substantiated by the facts. In reality, glass 
making in all of its branches is on a far 
higher plane to-day than ever before. The 
famous Hall of Mirrors in the Palace of 
Versailles is archaic in comparison with 
many a café along the “Great White 
Way.” It will doubtless surprise many of 
our readers to know that no small number 


of the glass fixtures supposed to have been 
made at the time the buildings were put 
up are modern reproductions. It was 
found necessary in restoring the buildings 
to replace portions of the fixtures which 
had become broken or lost, and in many 
cases it was found easier to rebuild the 
entire chandelier than to match up the 
missing pieces. Of course the design was 
retained. In this connection, it is inter- 
esting to know that glass chandelier orna- 
mentations can be had in France of vary- 
ing tints to match any of the old pieces. 
So imperfect was the art of glass making 
at the time these celebrated fixtures were 
made that the glass was either distinctly 
tinted when made or has become so by 
use. It is in this respect chiefly that mod- 
ern glass making far excels ancient prac- 
tice. Glass to-day of the cheapest and 
commonest sort is of a purity of color, 
brilliancy of lustre, and permanency of 
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composition that was never attained by 
the old makers. 

Most people are accustomed to think of 
glass as being perfectly transparent and 
consequently as having no color. Such, 
however, is not the case. To the glass 
maker color is the one most important 
item. If you will look through any piece 
of glass so as to get the light through the 
greatest possible thickness, which you can 
do by looking at it edgewise, you will ob- 
serve a distinct tint, either run blue or 
violet, or a straw yellow. Furthermore, 
if you will put several pieces of glass of 
different manufacture side by side, you 
will also note a difference in tint. The 
glass used in the French chandeliers re- 
ferred to is generally of ‘a distinct vio- 
let color, but sometimes: ‘of a_ slightly 
smoky appearance also. © 

It is another common belief that glass 1s 
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an absolutely permanent substance. While 
this is generally true, it is not infallibly so. 
The writer once saw a common lamp 
chimney which had dropped down into a 
sticky purplish-white mass from simple 
exposure to the air, having “ deliquesced,” 
as the chemist would say, by the absorp- 
tion of moisture, and become decomposed. 
On one side of. the Boston Common there 
are some old buildings in which the win- 
dows are distinctly purple, the glass hay- 
ing takenthis hue from exposure to the 
light. 


No better evidence of the skill of the 
modern glass maker can be adduced than 
the imitation diamonds and jewels, which, 
so far as mere brilliancy is concerned, 
even surpass the genuine. All the numer- 
ous brands of near-diamonds are simply 
pieces of highly refractive glass carefully 
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cut and polished. In view of the vastly 
better quality of the glass itself, and the 
higher degree of mechanical skill availa- 
ble at the present time, it is not surpris- 
ing that modern glass chandeliers excel in 
every way, except possibly originality and 
elaborateness of design, the famous models 
of the period of the Louises. 

One of the most puzzling problems with 
which the interior decorator and architect 
has to deal is the designing of fixtures for 
modern illuminants which shall harmonize 
with and carry out the spirit of the deco- 
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rations of former “periods.” This diffi- 
culty arises from the fact that in these by- 
gone periods artificial illumination was 
practically limited to the candle. The very 
presence of an electric lamp and such sur- 
roundings is in itself an anachronism. The 
problem is usually attacked along the lines 
of least resistance, which is the simple 
imitation of a candle in a more or less im- 
perfect way. The use of glass chandeliers 
offers a method of solving such problems 
well worthy of the most careful considera- 
tion. Glass has existed for many cen- 
turies, and as material is therefore not 
incongruous with any period. Further- 
more, its use in fixture ornamentations is 
essentially in the form of jewels, depend- 
ing upon the brilliant points of light pro- 
duced by reflection, and the prismatic 
colors due to refraction and dispersion, for 
their decorative effect. Diamonds are al- 
ways in good form, no matter what may 
be the prevailing style of dress; and the 
faceted or prismatic glass pendant is 
equally beautiful and appropriate, no mat- 
ter what particular period the furnishings 
or decoration may be in. 

A number of illustrations are shown 
herewith which may serve as examples of 
what is being accomplished at the present 
time in the use of glass in fixture design 
and construction. 
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High-Class Fixtures for Retail 
Stores 


The market for fine illuminating fix- 
tures for high-grade retail stores is active 
in the larger cities. The era of low-priced 
fixtures is ending among proprietors of 
fine jewelry, confectionery, drug and 
fancy-goods stores. In Fifth Avenue, up- 
per Broadway and other fashionable re- 
tail streets, a great deal of work in the 
installation of rich lighting fixtures is go- 
ing on. In a number of instances fine 
gold-gilt brackets and chandeliers have 
replaced low-priced brass tubing fixtures. 
In Washington, Baltimore, Philadelphia, 
Boston, Chicago, St. Louis, and many 
other cities the enrichment of fine retail 
stores with lighting fixtures made by the 
very best makers is going on apace. In 
connection with this subject a representa- 
tive of Ture ILLUMINATING ENGINEER in- 
terviewed the managing director of a very 
large local manufacturing corporation 
who is renowned for his exquisite taste in 
the decoration of his numerous establish- 
ments devoted to the retail trade. His 
company has fifty large retail stores in the 
most fashionable shopping streets in the 
principal American and Canadian cities, 
and has 5000 agencies in North America, 
Europe and Asia. These stores and agen- 
cies are all fitted up in accordance with 
plans and decorative schemes originated 
at the head offices in this city. The light- 
ing schemes and the designs for chande- 
liers, brackets, newels, standards, lanterns 
and special fixtures, and the glass there- 
for, are especially designed by the corpo- 
ration’s own decorative artists, working in 
unity with the chief electrical and gas en- 
gineer. The result is that these fifty very 
large retail stores, and the thousands of 
smaller stores at home and abroad which 
sell this corporation’s products, have an 
individual style in lighting fixtures, deco- 
rations and furniture, as well as in goods 
displayed. | 

Indirectly this house has been a large 
seller of American made gas and electric 
fixtures, globes, stalactites, electric fans 
and other goods in the line in foreign 
lands, because it is known throughout the 
world as first in its line of products and 
in the planning and decoration of retail 
shops. This brings about many orders 
from abroad for domestic products which 


272 THE ILLUMINATING ENGINEER. 


the order says must be precisely as made 
for this important manufacturing concern. 


At a neighboring retail drug store the 
proprietor committed the planning and 
decoration of the place to one of the high- 
est classed firms of decorators in the coun- 
try, who sublet the lighting fixture con- 
tract to-eminent makers. The style 
throughout this shop is Empire. The 
brackets, chandeliers, newels and stand- 
ards are exquisitely wrought and chased, 
the finish being ormolu. The shades and 
stalactites are of fine leaded glass, etched 
with the conventional wreath of laurel de- 
signed by the artist David for the arms of 
Napoleon the Great. The rims of the 
shades and the bases of the stalactites are 
beautifully cut. An eminent electrical en- 
gineer planned the number of lights and 
the disposition of fixtures, so that the 
lighting effects are both scientifically cor- 
rect and very effective as an exposition of 
fine art in illuminating fixtures. 

The high-class retail druggists are also 
in the upward movement for the installa- 
tion of the best grades of illuminating fix- 
tures. The proprietor of a chain of very 
fine retail drug establishments recently ex- 
pended $8000 for the illuminating fixtures 
in a local shop, 25 feet by 90 feet. The 
three five-branch brackets in the front 
window are Louis XVLI., finished in matt 
gold, with cut glass bobeches and imita- 
tion candles for electricity. 

These and other superbly lighted retail 
shops of the higher classes are serving as 
examples for many others to follow. The 
representative of THe ILLUMINATING EN- 
GINEER who has studied these installations 
is informed that within six months one 
fine retail confectionery and ice cream 
shop to be opened in Fifth Avenue will 
spend $20,000 for gold-gilt chandeliers 
and brackets, with cut glass shades and 
stalactites. : 

A famous bakery that is moving up 
town will spend $28,000 for illuminating 
fixtures, ,grille work, rails, etc.,.-with a 
firm of lighting fixture makers. In this 
installation the interior of the wall and 
floor showcases will be inset with minia- 
ture incandescent electric lamps placed in 
metal roses, lilies, morning glories and 
tulips. The metal finish will be in rich 
particolored enamels, as used in the manu- 
facturing jewelry trades. 
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The Evolution of a Modern Fix- 
ture Manufactory 

“The butcher, the baker, the candle- 

stick maker” were formerly classed to- 


gether as craftsmen of equal skill. The 
modern fixture maker, of whom the can- 


dle-stick maker was a prototype, has pro-- 


gressed a long way beyond such a classifi- 
cation, and is to-day an artisan of the first 
rank. The following brief account of the 
evolution of a prominent fixture house 
shows what progress has been made with- 
in a single generation. 

_“ My evolution into the making of gas 
and electric fixtures,” said the president 
of an important corporation that covers a 
very large field of work in metals, “ was a 
slow process. I was fifty years progress- 
ing from the making of brass oil-can 
spout-tips and tops to high class gas and 
electric: fixcttires. 1 “began with a “foot 
lathe in a small shed. My products were 
sold to men who made tinware for the 
old-time commercial missionaries of New 
England, the tin peddlers, whose red 
wagons went as far west as Chicago and 
as far south as New Orleans. 

“My next step was the making of small 
brass hand lamps, fitted for wicks, used 
without chimneys. In those days, hotels 
and boarding houses used nothing else for 
guests’ rooms. Each person on going to 
bed was handed one of those little lamps, 
which smoked and flared and emitted of- 
fensive odors just about long enough to 
allow the user to undress. Candlesticks 
died hard. For years I made many more 
candlesticks and perforated tin and brass 
lanterns for candles than lamps and lan- 
terns for camphene, rosin and whale oil. 

“ As kerosene became a safe and low-cost 
luminating product, I embarked in mak- 
ing kerosene lamps and lanterns; and as 
farmers became prosperous and went in 
for fine house fittings, I began to make 
kerosene hanging lamps, chandeliers and 
brackets. A few years ago this art 
reached a high plane. Makers of kerosene 
lighting fixtures made very much more 
output than the gas fixture interests. In 
fact, we looked on our friends in the gas 
fixture business as pretty small potatoes 
in output as compared with our trade. 

“T had never heard of an electric light- 
inewixite up .10 Fool. — in that. year I 
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went over to New Britain to attend a 
wedding, and was introduced to a very 
likely young man who told me that he was 
working on a new-fangled electric light, 
which he thought would be developed into 
an industry which would require many 
millions of dollars’ worth of fixtures a 
year. That interested me. I mentioned 
what the young man had said, later on in 
the evening, to a venerable hardware 
makers) Tlewsaid:)> The young man has 
good natural parts, and means well, and 
is hard working, and very much of a gen- 
tleman; but he has too much book I’arnin’ 
—one of them eddicated fellers that has 
no gumption. I keep a-tellin’ him to drop 
the tarnation crazy fol-de-rol electric 
light that won’t never amount to nuthin’, 
and go in for somethin’ sensible like. But 
he is as pig-headed as anybody I ever see 
in all my born days.’ I afterward invested 
$250,000 in an electric company headed by 
that young man, and it has been a good 
thing for me in every way. 

“Time rolled on, and in the late ’80’s 
and the early ’90’s friends came to me and 
wanted me to make electric fixtures. But 
I declined, as the demand for -kerosene 
fixtures was constantly increasing. In the 
late ’90’s my travelers West and South- 
west began to fall off in their sales of fine 
kerosene fixtures, and all reported that the 
tremendous development of the electric 
lighting industry was killing the market 
for kerosene fixtures. In the meantime al- 
most everybody in my line had spent lots 
of money trying to distribute kerosene 
from a tank in the upper part of a build- 
ing through pipes, like gas pipes, into 
chandeliers and brackets. It was no go; 
not one of the inventions worked well. 
Finally, the kerosene fixture line, except 
in low-priced goods, declined so much 
that, in order to find work for some of my 
best hands, I branched out into gas and 
electric fixtures; and lo, and behold, back 
to us came hundreds of old customers in 
the West and South who had gone from 
kerosene goods into electric fixtures all 
through the rich agricultural districts. 
So far, we are not doing much in working 
up fixture sales in the large cities; we 
have all we can do in the West and South. 
The business is growing rapidly. Export 
trade in kerosene goods is increasing, but 
home trade is not what it was years ago.” 
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‘““Competitive’”’ Designs for 
Fixtures 


The amount of capital invested in draw- 
ings used by gas and electric fixture mak- 
ers in the solicitation of orders is large. 
The stock kept by a local manufacturing 
house, whose work is chiefly done for very 
rich persons, is estimated at $50,000, based 
upon the actual outlay for the time of 
designers and draughtsmen. Another 
local house estimates the cost of its draw- 
ings kept for the use of salesmen at $35,- 
ooo. A manufacturing concern whose 
stock of drawings for displaying before 
prospective customers does not average at 
least $25,000 in actual cost, is of little 
importance in the trade. 

For special competitions for costly pub- 
lic and private buildings, fixture makers 
are often called upon for colored drawings 
made to the actual dimensions of the pro- 
posed fixtures. This is in most cases a 
rank imposition upon a body of men whose 
profits, owing to keen competition, are cut 
very close to cost, and upon whom the de- 
mand for full sized drawings for a large 
undertaking comes very hard. A few days 
ago one of the most distinguished design- 
ers in this line of work exhibited to us a 
lot of full-sized colored drawings, sub- 
mitted in an alleged competition for an 
important building. The cost of the draw- 
ings was $3,500. The designer had no 
hope when he turned in the drawings, as 
the story had gotten about in the trade 
that the order had been prearranged for 
certain persons—an occurrence not un- 
precedented in the trade. This designer, 
being suspicious of the matter, tied the 
drawings with a peculiar knot. When the 
drawings were returned from the “com- 
petition,” it was seen that the knots had 
not been unfastened. In that alleged ten- 
der for specifications a dozen fixture mak- 
ers appeared with the required costly and 
special designs, which in the aggregate 
cost upward of $40,000. The supposition 
that these drawings may be used time and 
again is based upon a weak foundation. 
It is not considered politic in the trade to 
submit for the competition arranged by 
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B the designs which failed to meet with 
the approbation of A in a recently closed 
competition. Architect Gargoyle frowns 
upon fixture makers who lay before him 
designs which won Griffon’s competition 
for the Hotel Astorbilt, or which failed to 
satisfy Groin and Mullion in their specifi- 
cations for the Church of St. Dives the 
Millionaire, or which came within an ace 
of winning out in the competition which 
Messrs. Caisson and Concrete arranged 
for the Tower of Babel office building. 

In all fields of decorative art certain 
designs which have been in use for cen- 
turies are in daily use in sketches sub- 
mitted to architects. But in the illuminat- 
ing fixture business, the opinion of many 
architects, decorators and real estate own- 
ers 1s that the fixture designer is a peren- 
nial fountain of new ideas which he can- 
not help from bubbling over every day in 
the week, which are novel in design and 
stunning in effect. 

In almost everything that is beautiful 
in his interior and exterior work in struc- 
tures the architect is a debtor to the gen- 
iuses of remote centuries; but in the mat- 
ter of lighting fixtures he, in almost all 
cases, is not satisfied unless there are 
strikingly novel designs and effects. One 
of our greatest architects—and a good 
and brilliant man to boot—always set forth 
his ideas for illuminating fixtures in this 
way to his old friends in that line: “I do 
not know what in blazes I want, boys; but 
you may take it from me, it’s got to be 
something mighty scrumptious. The own- 
ers, aS you know, are mighty up-to-date 
people, who know what the real lum-tum 
things are. You just pull your thinking 
caps on right down over your eyes, and 
get the thinks a-coming right quick.” 

Most of our architects have about the 
same thing to say to illuminating fixture 
designers. The good effect therefrom is 
the enormous amount of really good work 
to the credit of American designers; the 
unsatisfactory result is the tremendous 
costs assessed upon fixture makers for the 
daily output of drawings, most of which 
are prepared with the care given to water 
colors to be hung in drawing rooms. 
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Light Versus Dark Symbols in Printing 


By Netson M. Brack, M.D. 


Albert J. Marshall, in his article “ Light 
Versus Dark Symbols in Printing” (JI- 
luminating Engineer, January, 1908), 
states, “The eye sees an object when the 
light rays are reflected from the object to 
the eye,’ and that, “in reading a news- 
paper, for instance, or any other printed 
matter, which has black letters on a white 
surface the eye “sees” by the amount of 
light rays which are reflected from the 
page as a whole, and not the amount of 
light rays which may be reflected from the 
print.” 

“In other words, the eye is compelled, 
in order to read a printed word in dark 
ink on a light surface to receive the re- 
flected rays from everything other than 
that it desires to see, and by so doing is 
tired and strained.” 

Also that, “it is rather amusing to note 
that oculists, to whom we expect to look 
for advice in such matters are num- 
bered among such offenders in that the 
cards that they use in ‘testing’ the eye, 
have these same old black letters and num- 
bers on white back grounds.” 

giierinstsstarenient, 1s true; visible ob- 
jects are seen by virtue of the light they 
reflect, and in order to distinguish one 
from another they must have different 
forms, and there must be a difference in 
the amount of light they reflect to the 
retina: in other words, we are enabled 
to see objects illuminated by reflected 
light only by reason of the contrast be- 
tween the intensity of the light reflected 
from the background and the object fixed. 

The object fixed on a page is the printed 
word, not the strongly illuminated area 


between the words. It is, however, cer- 
tainly true that where the coefficient of 
reflection frcm a surface is high, such as 
that from a glazed white surface the tir- 
ing of the eye is more marked. The co- 
efficient reflection in such an instance 
is in the neighborhood of 70 to 75 per 
cent. of the incident light, while in the 
ordinary newspaper the reflected light is 
nearer 40 per cent., and more thoroughly 
diffused, because of the rough surface of 
the paper. 

Mr. Marshall remarks, “the eye is com- 
pelled, in order to read a printed word in 
dark ink on a light surface to receive the 
reflected rays from everything other than 
that it desires to see, and by so doing is 
tired and strained,” practically stating that 
it is the reflection from the light surface 
which the eye fixes instead of the object 
looked at. 

If such is the case, how much more will 
the eye tire, if the object fixed has a great- 
er coefficient of reflection than the sur- 
rounding background? The condition 
may be compared to the tiring of the eyes 
from incandescent lamps in the line of 
vision when used in a room with dark 
walls: this tiring is hardly noticeable in 
a room with the walls of a lighter hue. 

Mr. Marshall calls attention to the gen- 
eral tendency to use dark background and 
light lettering on large display signs. This 
is done simply to attract attention. The 
sign is read and the eyes directed else- 
where. I don’t think any of us could gaze 
very long at such a sign without eye 
fatigue. 

Dr. Geo. M. Gould advocated ‘“ Test 
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cards, with black background and white 
letters,’ in 1897, maintaining they were 
correct, basing his assertion upon the 
physiological principle that, “ white sur- 
faces reflect all or a larger part of the 
light thrown upon them, and this light 
stimulates the retinal elements upon which 
it falls. Conversely black surfaces absorb 
the light and consequently rest the retina.” 

The fact that very few are now in use 
at the present day indicates that his sur- 
mise was not correct. 

There are several factors which seem 
incompatible with the use of white letters 
upon a black background: 


a. Dark characters upon a lighter back- 


ground have been used from time beyond 
recall, and the human eye has become 
adapted to this condition. 

2. The irradiation from white charac- 
ters upon a black background is marked, 
making the characters, it is true, appear 
larger, but much less sharply outlined. 
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3. Luminous points or small brightly 
illuminated area tire the eye much more 
than dark areas surrounded by brighter 
ones. x 

4. There is always. the production of 
disagreeable after-i -images which are con- 
fusing. 

I have time and again tried out patients 
to determine which was the most restful 
to their eyes during an examination, and 
with which they obtained the best vision: 


_ black characters ona white ieee: or 


white characters on a black ground: 
variably the decision has been in favor SE 
the black letters on white or, better still, 


black upon a pale yellow or tan. 


A few moments’ comparison of charts 


. with white letters upon a black back- 


ground against charts with black letters 
upon a white ground, both having the 
same illumination, will quickly convince 
the most skeptical which i is the most com- 
fortable to the eyes.. 


The Illumination of Shady Streets 


By A. R. DENNINGTON. 


The criticisms of Mr. Thurston Owens 
on the article dealing with the illumina- 
tion of shady streets are interesting and 
instructive, as in any matter not suscepti- 
ble of mathematical proof an honest dif- 
ference of opinion is often advantageous 
in bringing out desirable features and pre- 
senting new points of view. 

The use of prismatic reflectors on man- 
tle gas burners for street illumination 1s, 
according to Mr. Owens, not only unnec- 
essary, but undesirable because of the 
loss of light due to absorption. I would 
call attention to the fact that any thor- 
oughly satisfactory diffusing device is not 
a source of loss, but by redistributing the 
light rays which would ordinarily be use- 
less, the effective illumination is increased 
even though the total radiation from the 
source is considerably reduced. The use 
of a diffusing globe or shade on an in- 
verted mantle burner would be less effi- 
cient than on the upright burner because 
the natural distribution from the former 
type of mantle is more suited to the re- 
quired conditions, but in either case use 
of a properly designed globe or reflector 


should improve the quality of the illumina- 
tion. 

In the matter of light distribution, I 
cannot agree with the statement that the 
roadway should be more brilliantly illu- 
minated than the walks. The argument 
that the driver of a rapidly moving vehicle 
requires more aid from the street lamps 
than the pedestrian is hardly valid, as all 
rapidly moving cars.and carriages are 
provided with headlights, which break up 
any shadows cast on the roadway and give 
a clear view of the street for a fair dis- 
tance ahead. On the other hand, it is im- 
portant that the sidewalk be uniformly il- 
luminated so.a pedestrian can see and 
avoid any inequalities in the surface. In 
wet weather shallow pools of water form 
in the depressions, and if the walk is a hit 
and miss combination of light and shadow 
it is impossible to locate the dry sections, 
except by trial, and this method is at times 
inconvenient. The aim should be, of 
course, to furnish satisfactory illumination 
to all parts of the street, but if shadows 
must be thrown on any part of the street 
it appears to me that they will give less 
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‘annoyance if thrown on the roadway 
than if thrown on the walk. 

In the considerations of expense, I can 
agree with Mr. Owens that the incandes- 
‘cent system will be somewhat greater than 
that of the arc system, and J admitted this 
point in my article, but it would seem that 
tae estimates of the cost of the incandes- 
cent system, as given by Mr. Owens, are 
high. In estimating the cost of any sys- 
tem of lighting, it is necessary to consider 
the initial expense of the installation, and 
this will of necessity be greater for in- 
candescent street lighting than for arc 
lighting. If each arc is replaced by eight 
40 c. p. 50 watt lamps, the saving in en- 
ergy will be about 200 watts for each 
equivalent arc, as a 5.5 ampere I10 volt 
arc requires about 600 watts. The main- 
tenance cost of the eight incandescents 
would scarcely be greater than the main- 
tenance cost of the arc, so the saving in 
cost of energy could be used to help pay 
the interest on the added investment. 

Tests have shown that it is possible to 
construct metallic filament lamps having 
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a useful life of from 1000 to 2000 hours. 
At the present time, in order to meet the 
demand for lamps, the manufacturers are 
crowding their factories and the product 
may not be as satisfactory in length of life 
as it doubtless will be when the process 
of manufacture has been further per- 
fected. Renewing lamps twice each year 
would be sufficient for an installation op- 
erating on the standard moonlight sched- 
ule, provided each lamp could be depended 
upon for a useful life of about 1100 hours, 
which is not unreasonable. 

The statement made in my article re- 
garding the use of flaming arcs with clear 
glass globes referred particularly to the 
magnetite type of lamp, which is often 
furnished with a globe having the lower 
portion sandblasted and the upper portion 
clear. The rays emanating from the arc 
in a nearly horizontal direction are not 
subdued or diffused, so this style of globe 
is open to the objection that the intense 
radiation from the arc may enter the eye 
of the wayfarer and serve only to inten- 
sify the blackness. 


Recent Progress in the Voltaic Arc 


By Isrtpor LADOoFF. 


(Continued ) 


The latter patent necessitates that 
a conducting carbide or oxide is to be 
used. The heating must be conducted with 
exclusion of air, and therefore in a vacu- 
um, in an indifferent gas or imbedded in 
carbon. When the filament is to be made 
of an alloy besides vanadium, niobium and 
tantalum, there may be used another 
metal or metals, such as thorium, zircon- 
ium, and the elements of the ytteric group, 
ytterium, erbium, sebium, gaddinum, and 
samarium, all of which have a very high 
melting point. 

The British patent No. 10,241 was is- 
sued in 1899 to Oliver Imray. This patent 
claims the following improvements in the 
manufacture of incandescent filaments: 

1. In the preparation of filaments whol- 
ly or partially consisting of osmium for 
electric lamps, the process of taking all or 
nearly all the occluded gas out of the fila- 
ment in a vacuum at a white heat. 

2. Osmium filaments for electric incan- 


descent lamps containing small proportions 
of carbon or hydrocarbon. 

3. Compound osmium filaments for in- 
candescent lamps containing a proportion 
of zirconium, thorium, niobium, tantalum, 
silicon or metals of similar behavior or 
of the rare earth metals. 

4. A process for the manufacture of 
the illuminating filaments from oxide-os- 
mium filaments, characterized by having 
the oxides of the filaments partially re- 
duced in a white heat. 

5. Compound osmium filaments for in- 
candescent lamps containing the substan- 
ces mentioned in the preceding claim 
wholly or partially in an oxidized state. 

6. In the preparation of filaments for 
incandescent electric lamps of osmium and 
osmium alloys the process of formation by 
long continued glowing in a partial vac- 
uum. 

7. The preparation of filaments consist- 
ing of osmium and the substances referred 
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to in Claim 3 by the partial or complete 
reduction of the oxides by means of car- 
bon or of the gases occluded in the os- 
mium itself. 

8. In the manufacture of filaments for 
electric incandescent lamps, in which ox- 
ides are present, the process of heating 
them in a vacuum or any suitable gases 
below the temperature of reduction of the 
oxide filament until the occluded gases are 
driven out prior to heating them to the 
temperature necessary for the reduction 
of the oxide. 

g. Filaments prepared by the processes 
herein described and claimed with or 
without an external covering of resistant 
oxides. 

A United States patent, No. 633,350, 
was issued in 1899 to O. M. Thowless. 
This patent contains the following claims: 

1 A burner for incandescent or glow 
lamps cormposed of an internal basic fila- 
ment or strip covered with a layer of non- 
conducting material and a light-giving 
surface deposited thereon. 

2. A burner for an incandescent lamp 
of a basic non-conducting filament hav- 
ing a loosely-fitting conducting covering, 
designed to serve as the light-giving por- 
tion of the burner. 

3. The method of making burners for 
incandescent lamps, which consists in 
properly preparing the surface of an in- 
ternal non-conducting core, solid or hol- 
low, for receiving a layer of electrically 
deposited carbon, and then submitting the 
burner so prepared to the action of the 
flashing or other similar process. 

4. A burner for incandescent lamps, 
consisting of a hollow tube or cylinder of 
non-conducting substance covered with a 
layer of conducting material. 

5. A burner for incandescent lamps, 
consisting of a hollow internal filament or 
strip, a coating of non-conducting sub- 
stance, and a layer thereon of conducting 
material. 

6. A burner for incandescent lamps, 
composed of a properly-prepared non- 
conducting base, and having for its light- 
giving portion a composite material com- 
posed of a mixture of conducting and 
poorly-conducting substances. 

7. A burner for incandescent lamps, 
composed of an internal filament, a layer 
of non-conducting substance and a cover- 
ing of composite conducting material. 
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& A burner for incandescent lamps, 
composed of a hollow non-conducting base 
covered with a layer of composite material 


formed of a mixture of conducting and 


non-conducting substances. 

The idea of improving the properties of 
ordinary arc light carbon pencils by the ad- 
dition to the mass of these pencils by the 
various mineral substances does not repre- 
sent anything new. Casselman (Poggen- 
dorf’s Annelen, 1844, vol. 63 introduced 
into electric carbons borates, sulphates and 
boric acid. 

In order to lengthen the life of the car- 
bon pencil, Wortley (French patent No. 
129,636, 1879) adds silicates to the paste. 
Lacombe (French patent No. 509,170, 
1890) adds to the same sulphates, chlor- 
ates, phosphates, etc. Boric and phos- 
phoric acid are added to the carbon paste 
for the same purpose by carbon manufac- 
turers. Mignon and Rouart (No. 143,206, 
1881) claim a vitrified exterior coating. 
Julien (French patent No. 265,661, 1896) 
recommends the same process with the ad- 
dition of silicates, tungstates, the salts of 
lime, magnesia, soda and potash. 

More than a quarter of a century ago 
(1876) Gaudin, Carre (1886) and Arch- 
erau (1878) in France discovered the 
property of mineralized carbon pencils, 
especially the properties of carbon pencils 
to which limestone, magnesia and similar 
substances were added. In the same man- 
ner numerous researches have been made 
with various components, such as carbides, 
oxides, fluorides, etc., of different metals. 
Du Moncel, in his treatise of 1883 on this 
subject, reports that so far nobody knew 
how to apply these lighting properties of 
mineralized carbon in a practical fashion, 
on account of the formation of slags and 
the instability of the arc. . 

Carre (1886, French patent No. 174,- 
268), namely, recommended the addition 
of a half per cent to’ ten per cent of the 
carbonates, borates, or acetates of sodium, 
potassium or barium, or boric acid, as we 
have seen. Wortly, in 1879, indicated the 
addition of one to one and a half per 
cent of magnesium silicate. Lacombe 
(1890) advised the addition of sulphates, 
chlorides, phosphates, phosphoric acid, 
etc. Nobody advised the addition of any 
substance to the mass of the carbon more 
than in the proportion of two per cent. 

(To be continued.) 
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Illuminating Engineering and Elec- 
trical Contracting 


When you read in the advertisement of 
an office building or residence: “ All mod- 
ern conveniences,” what do you expect to 
find? You would probably first think of 
the plumbing, and expect to find the in- 
stallation in strict accordance with the 


most modern ideas as to convenience and | 


sanitation. You would expect to find an 
abundant supply of water, probably both 
hot and cold, and, in many cases, it would 
not be unreasonable to expect a special 
supply of pure, cold water for drinking 
purposes. You would also expect to find 
steam or hot-water heating devices, suit- 
ably installed, and probably a system of 
ventilation. If it were a residence, you 
would expect gas, and suitable arrange- 
ments for its use for heating and cooking. 
And lastly, you would probably entertain 
some faint hopes that there would be a 
means of lighting up the place at night 
so that you could use it for its required 
purpose without going prematurely blind. 

The chances are a hundred to one that 
you would find all of these “ modern con- 
veniences,”’ except the lighting, up to your 
expectations. If you went entirely on 
your past experience, it is not unlikely 
that you would find the lighting up to 
your expectation, having learned to expect 
mighty little in the way of this con- 
venience. 

We have learned how to heat and ven- 
tilate, and how to provide the sanitary re- 
quirements of a building almost to per- 
fection within the past ten years; and if it 
is any satisfaction to your patriotism to 
know that America is fifty years ahead of 


any other country in this respect, you are 


entitled to the comfort. We are just be- 
ginning to commence to learn how to 
properly light buildings, and it is alto- 
gether probable that the next ten years 
will see as great progress in this utility as 
the past ten-years have seen in plumbing 
and sanitation. 

Adequate lighting installations—that is, 
installations laid out with the care for the 
efficiency and quality of results that is 
shown in the construction of other utilities 
—are still the exception rather than the 
rule. But everything must have a begin- 
ning; and Illuminating Engineering is 
now in its nascent state. 

There are an enormous number of 
lighting installations of old, or even re- 
cent construction, that will have to be en- 
tirely remodeled in order to be classified 
as “modern conveniences”; and it is by 
no means uncommon for the electrical 
contractor to be called in to do makeshift 
wiring in an entirely new office building 
before its occupancy. The public is being 
rapidly educated up to a point where it de- 
mands that the illumination shall be on a 
par with the other conveniences. It does not 
know just how this is to be accomplished, 
nor is it particularly concerned with the 
“how.” The tenant of an office building 
is no more expected to be an illuminating 
engineer than he is to be a plumber or 
a steam fitter; but he is getting to know 
the difference between good and bad light- 
ing; and to know the difference is to de- 
mand the good. 

The remodeling of old installations will 
be largely in the hands of electrical con- 
tractors, and the opportunities for build- 
ing both reputation and business profits by 
an intelligent application of illuminating 
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engineering principles are almost beyond 
compute. _ 

_We recently inspected a club house in 
this city, put. up only five years ago, in 
which the lighting installation is being ’en- 
tirely remodeled, as a matter of economy 
in general, and of absolute necessity in 
certain rooms, for the sake of better re- 
sults. The electrical contractor who could 
have laid out a plan for the necessary 
changes, guaranteeing results as to effi- 
ciency and quality, would have received 
the contract and a vote of thanks; and 
this is only one of innumerable cases. 

The electrical contractor should not 
wait for such cases to come to him, but 
be on the lookout for them himself; they 
are surely easy enough to find. But in 
order to get them the contractor must be 
sure that he can improve things material- 
ly, and show his own conviction by a rea- 
sonable guarantee. Illuminating engi- 
neering is a science upon which guaran- 
tees as to results may be based with as 
much certainty as in any other branch of 
constructing engineering. 

The average citizen has a deep-seated 
notion that the electrical contractor’s pri- 
mary purpose is to string up as much wire 
as his client will stand for, regardless of 
efficiency in results. He stands as a sort 
of urban reincarnation of the lightning- 
rod agent who flourished in the rural dis- 
tricts a generation or two ago. This 
opinion, erroneous though it may be, must 
originally have sprung from some due 
cause; that it is prejudicial to the best 
interest of both contractor and _ client 
there can be no doubt. An honest appli- 
cation of the principles of illuminating 
engineering affords a most happy oppor- 
tunity for the electrical contractor to up- 
root this prejudice, to the advantage of all 
concerned. The time to do this is right 
now. The light will be required when the 
dark days come in the fall. but the time to 
do the remodeling is during the summer, 


when the lights are not so imperatively _ 


needed. The old story of the man who 
could not shingle his house when it was 
raining, and did not need to shingle it 
when it was fair, points a moral to the 
merchant or landlord who will not look to 
his lighting installation during the sum- 
mer, when it is least needed. 

A constructing illuminating engineer 
was just now telling us of some of the 
new contracts that he had received for 
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remodeling. “Then you do not find the 
summer so dull a season in lighting?’ we 
queried. “No,” he replied, “I have never 
found much difference; the only ‘dull 
season’ for me is when I do not hustle for 
business.” ule 

There is at least $50,000,000 worth of 
constructive illuminating engineering—or 
perhaps it were more correct to say re- 
constructive—in urgent need of being done 
this summer. How much of this are you 
going to do? 


The Last Word in High-Efficiency 


Incandescent Lamps 


The revolution in electric lighting, 
which began commercially with the intro- 
duction of the so-called “ metalized,” or 
“gem” filament, and progressed in rapid 
stages from the increase in efficiency of 
20 per cent. represented by this improve- 
ment, to 33 per cent. in the tantalum lamp, 
and 66 per cent. in the tungsten lamp, has 
not vet reached its final stage; and what 
the final outcome will be no one can pre- 
dict at the present time, The one thing 
already assured is that the carbon filament 
is doomed to disappear. It is fairly safe 
also to prophesy that, in the final stage, 
solid filaments of all kinds will disappear, 
and gas or vapor take their place as the 
luminous element. 

Just as the tungsten lamp is fairly 
launched on its career another lamp claim- 
ing at least equal efficiency and numerous 
valuable additional properties is announced 
for an early appearance upon the com- 
mercial stage. This lamp is new even to 
its name—Helion. This name, which is of 


Greek origin, as might be expected in view 


of the fact that one of the co-inventors is 
a college professor, is intended to signify 
that the light emitted is like sunlight in 
color value. 2 

The method of producing the filament is 
extremely simple. consisting merely of 
subjecting the ordinary carbon filament to 
the action of a gaseous compound of sili- 
con, by which the carbon becomes coated 
to any desired thickness with the latter 
element. Apparently some combination 
between the two substances takes place, 
the exact nature of which even the inven- 
tors are not yet fully conversant with. 
The result is a substance of practically 
fifty times the resistance of carbon and 
300 times that of tungsten, thus requiring 
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the use of a shorter and thicker filament, 
and consequently one of much greater me- 
chanical strength. Herein lies its greatest 
advantage over the tungsten filament, 
which in the best form thus far produced 
is exceedingly fragile, and of such low re- 
sistance as to require a comparatively 
great length, even for the lower voltages. 

The higher efficiency of the Helion fila- 
ment is principally a matter of higher 
temperature, as in the case of the tungsten 
filament, although the inventors claim 
some advantages in the way of selective 
radiation. The Helion filament is not 
readily attacked by oxygen, and the in- 
ventors have lately shown that it can even 
be mainatined at incandescence in the open 
air for a considerable length of time; con- 
sequently these lamps will not require the 
extreme high vacuum that has been essen- 
tial in the carbon filament lamp, which 
will slightly decrease the cost of manu- 
facture. 

Instead of using a rare metal which is 
difficult to produce, as in the case of tung- 
sten, the Helion filament uses two of the 
most plentiful elements of the earth—car- 
bon and silicon; and at least so far as the 
theory goes, the process of their utilization 
is extremely simple. 

If the inventors have overcome the me- 
chanical difficulties of the problem, as they 
claim. it would seem a foregone conclusion 
that the tungsten filament will have as 
brief a career as its immediate predeces- 
sor, the tantalum filament. The claims 
put forth for the Helion filament, if sub- 
stantiated—and there is no particular rea- 
son to doubt that they will be—will pro- 
duce a lamp superior in most respects to 
any that has previously been put upon the 
market. 

Truly this is the transition period in 
electric lighting. You can never be quite 
sure when you turn off your latest form 
of electric light at night whether it may 
not be a “back number” in the morning. 


“A New Selenium Photometer 
Under date of May 26, 1908, a patent 


was granted to W. J. Hammer on “a 
method of measuring light.” The sub- 
stance of his claims is summed up in the 
specifications as follows: 

-“JT am not aware of any existing meth- 
od of measuring light in which an ascer- 
tainable physical quantity is caused to vary 
by means of light, and the extent of the 


variation, being capable of direct measure- 
ment, is used as a standard of comparison; 
and to this feature of novelty I desire to 
make broad claims.” 

There is an adage among patent law- 
yers to this effect: “Claim everything in 
sight and get all the patent office will 
allow.” The broad claim made by Mr. 
Hammer, as stated above, seems to have 
accomplished this purpose to the limits in 
bothe respects. "Lo -claim -a’/method of 
measuring any variable by the measure- 
ment of some other variable having a defi- 
nite relation to it, is nothing more nor 
less than claiming the basis of all physical 
measurements. Could this claim be main- 
tained, Mr. Hammer would have a monop- 
oly on mensuration. Instead of being 
new, however, the principle enunciated is 
as old as natural science itself. The spe- 
cific application of the principle which it is 
sought to especially cover in this particu- 
lar patent is also old, at least in principle. 
Briefly put, the system of measuring light 
as described consists in measuring the 
change in resistance of the so-called selen- 
ium cell when subjected to light of various 
intensities. 

On page 119. Vol. 1 (April, 1906, is- 
sue) of THe ILLUMINATING ENGINEER 
will be found an article entitled: ‘ Selen- 
ium and Its Uses,” in which, among the 
various ways in which this peculiar prop- 
erty of selenium may be utilized, is the 
following : . 

“Selenium was used in 1875 by Werner 
Siemens in the construction of a selenium 
photometer, but at that time the metal 
could only be prepared to be sensitive to 
the red, orange and yellow rays. 

“M. Ruhmer, in L’Eclairage Electrique, 
October 14, 1905, describes a photometer 
and radiometer for R6ntgen rays, in which 
he makes use of selenium specially pre- 
pared for this purpose. 

“The selenium element is placed in 
series with a battery and a milliammeter, 
the reading of which increases or de- 
creases in a manner exactly analogous to 
the intensity of the photographic and 
therapeutic effects.” 

On page 475 of Vol. 1 (August, 1906, is- 
sue) is an article entitled: “ Selenium and 
Its Importance in the Gas Industry,” by 
H. Raupp, which is an abstract of a paper 
read by the author before the Association 
of Gas and Water Engineers. Mainz, Ger- 
many. In this is described a so-called 
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selenium cell consisting of a filament. of 
selenium wound around a porcelain cylin- 
der contained in an ordinary incandescent 
bulb, and connected so as to screw into the 
ordinary lamp socket. While it is not spe- 
cifically stated in the description, the in- 
ference is plain that the lamp bulb is ex- 
hausted. In order to use this for photo- 
metric purposes the writer connects it up 
in the usual manner with a battery and 
galvanometer, but instead of measuring 
the electrical variation, the writer prefers 
to use this variable as a constant and 
measure the light intensity by the more 
familiar method of varying the distance of 
the standard and the measured light- 
source from the selenium cell. 

The use of selenium as the basis of 
photometric measurement would therefore 
seem to date back at least to 1875. That 
a claim for novelty on the application of 
the selenium cell to photometry should be 
made by a man of the experience and sci- 
entific attainments of Mr. Hammer is as- 
tounding, and the fact that the patent 
office would allow as a claim “the new 
art of measuring light which consists in 
causing the light to be measured to vary 
an ascertainable physical quantity, and 
measuring the extent of the variation” is 
even more astounding. The very basis of 
the patent law is that a physical law or 
principle cannot be patented, but only a 
specific means of applying such laws. 

So much for the matter of patents. 
Now, as to the merits of the instrument 
itself. If Mr. Hammer has succeeded in 
eliminating the uncertainties of the selen- 
ium cell—and he has undoubtedly made 
valuable progress in this direction—at 
least, there would seem to be many ad- 
vantages to be gained by the practical use 
of the well-known principle involved. In 
the specifications of his patent Mr. Ham- 
mer refers to the inaccuracies and errors 
that arise from measuring light by visual 
perception, as carried out in the present 
form of photometers, but in the same 
specifications describes the method of cali- 
brating his proposed photometer by the 
very methods he decries; so that, after all, 
it is based on visual perception; as in fact 
all photometers must of necessity be, for 
light, so far as we are concerned with it 
in illumination, is a sense perception. The 
errors, however, in this case, would be re- 
duced to a minimum, since the instrument 
could be standardized by a single observer 
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under the most favorable conditions. Havy- 
ing been once calibrated, assuming that 
the idiosyncracies of the apparatus, ‘or in 
common parlance “the bugs,’ have been 
practically eliminated, actual measure- 
iments could be made with great rapidity 
and accuracy. It must not be overlooked, 
however, that the instrument must be cali- 
brated for every different source of light, 
since the effect upon the selenium element 
does not necessarily vary with the visual 
intensity of the rays. 

There is a possible application of this 
principle which we wish to point out, and 
which, so far as we know; is new, but 
upon which we have no desire to claim a 
patent monopoly. This is the construction 
of a photometer which shall integrate 
luminous intensity with time. Theoret- 
ically at least, light can be sold as a quan- 
tity only when the time element can be 
measured in connection with it. The com- 
mon measurement of intensity is analo- 
gous to the measurement of the voltage of 
an electric current; the measurement of 
mean spherical candle power is similarly 
equivalent to the measurement of watt- 
age; but as yet the instrument has not 
been devised which will give a measure- 
ment analogous to watt hours, that is, 
candle-power hours. Why should not a 
recording volt meter be used in Mr. Ham- 
mer’s proposed photometer which would 
thus convert the instrument into a candle- 
power-hour meter? We outlined the 
theory of such an instrument to Mr. W. 
D’A. Ryan more than a year ago, who 
agreed that the theory at least was sound. 
If such is the case, the candle-power-hour 
meter is bound to sooner or later become 
an accomplished fact. Light can then be 
bought and sold as a commodity in a man- 
ner exactly analogous to the sale of elec- 
tric current at the present time. 


White Versus Black Letters in 
Printing 


In order to come te a sound conclusion 
from a purely theoretical course of rea- 
soning we must be sure that we have 
taken all the facts into consideration. Mr. 
Marshall, starting from the easily recog- 
nized fact that the printed surface of pa- 
per is much less in area than the un- 
printed part, came to the conclusion, from 
a perfectly logical process of reasoning, 
that it would be better for the eyes to re- 
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verse the prevailing practice and have 
printed matter formed by light letters on 
a dark ground. As in all cases of theoret- 
ical reasoning on scientific subjects, the 
advice “try it” is always in order. 

We gave our readers an opportunity of 
trying Mr. Marshall’s conclusion in the 
last issue, and we have not the slightest 
doubt that the unanimous opinion will be 
that the old style of black letters on white 
ground is incomparably easier on the eyes 
than the reverse method. The explana- 
tion for this, in spite of the sound reasons 
from Mr. Marshall’s single premise, are 
very clearly set forth in a communication 
from Dr. Black, appearing in another sec- 
tion of this issue. 

Of the several reasons given, the one 
referring to irradiation undoubtedly is of 
far greatest importance. Irradiation is the 
result of an abnormal action of light upon 
the retina, and is familiar to every one in 
the enormous apparent increase in size of 
the filament of an electric lamp when emit- 
ting light. It is a purely physiological 
phenomenon, due to the spreading of the 
stimulating effect of the light, whatever 
that may be, beyond the limits of the ret- 
inal image. It is analogous to the spread- 
ing out of ink on soft paper, which has 
the effect of producing a blurred outline. 
It is this indefinite, blurred outline of the 
white letters that makes them so much 
more difficult to read than the black let- 
ters. This spreading, or irradiation, 
would of course be reduced by reducing 
the contrast, which could be accomplished 
by using a tinted paper, say of a light yel- 
low or cream color, in place of white, but 
it is doubtful if this expedient would pro- 
duce a result on the whole as satisfactory 
as the present method. 

We referred to the fact that the sug- 
gestion had been made by the paper manu- 
facturers for commercial reasons, and 
suggested that the chief difficulty in this 
regard would be the production of a satis- 
factory white ink. An inventor and sci- 
entist of wide reputation has written us 
that he experimented several years ago 
upon a means of producing white or 
light-colored letters upon a dark-colored 
paper by an electric process, without the 
use of any ink whatever. and states that 
the method could undoubtedly be worked 
out to a practical success. Incidentally, it 
may be said that electricity will probably 
some time take the place of ink in printing. 
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Convention of the International 
Acetylene Association 


The next convention of this association 
will be held in Chicago, August 10, I1 
and 12. While the full programme of 
papers and entertainment has not yet 
come to hand, there is no reason to be- 
lieve that these two attractions of the con- 
vention will be such as to do credit to the 
association and justify all members and 
others interested in this particular branch 
of the lighting industry in making the trip. 

Acetylene has thus far occupied but 
little of the time and attention of illumi- 
nating engineers; but this is due to a num- 
ber of causes peculiar to the general light- 
ing situation and not to any lack of appre- 
ciation of its real importance as an illu- 
minant. The occupation of illuminating 
engineers thus far has been chiefly in the 
nature of an emergency service—a sort 
of “ first aid to the injured’; and the elec- 
tric light has therefore held the center of 
the stage. Our electrical friends them- 
selves must admit that, while the electric 
light offers the greatest opportunities for 
varied and useful purposes, it likewise of- 
fers equally great opportunities for bung- 
ling and misuse, and the latter have been 
taken advantage of to the limit. 

The acetylene lighting industry has had 
the misfortune to suffer more from preju- 
dice and ignorance than any of the other 
modern illuminants. Prejudice is born of 
ignorance, lives long and dies hard; like 
the poor, it is always with us. While the 
common fallacies regarding acetylene 
have been to a considerable degree over- 
turned, there is still much to be done in 
this direction before acetylene can take 
the place to which it is entitled in the 
lighting industries. There are still many 
intelligent people to whom a suggestion 
to put an acetylene plant in their build- 
ings would be received with the same sort 
of a nervous chill that they would suffer 
if requested to store dynamite in their cel- 
lars, notwithstanding it has been conclu- 
sively proven time and again that with 
our present knowledge of its properties 
and the proper methods of handling it, 
there is no more danger from acetylene 
than from ordinary illuminating gas or 
kerosene oil—probably not as much as 
from the latter. It is curious, but true, 
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that in a recent fire a tank of compressed 
acetylene was the only thing that came 
through without injury. 

The association should be able to do 
much in removing this common ignorance 
and prejudice. The manufacturers of 
carbide have certainly done their share in 
a very commendable manner, but no mat- 
ter how sound their arguments or uncon- 
troverted the facts which they may pre- 
sent, they carry with them the suspicion of 
self-interest, which would not attach to 
arguments and facts presented by a dig- 
nified body of men like the Acetylene As- 
sociation. 

There is no danger of getting too many 
good illuminants; the more the merrier. 
The legitimate field for acetylene lighting 
is. extremely large, extending to every 
household which is beyond the distributing 
lines of a well managed gas plant or cen- 
tral station, and to the public lighting of 
innumerable villages and small towns. 

The association has great opportunities, 
but the extent to which these can be profit- 
ably used will, of course, depend upon the 
energy with which those who are partic- 
ularly interested in the acetylene indus- 
try devote to its promotion. 

The association should have a far larger 
membership than it has at present. Just 
how this increase in membership can be 
secured is a matter to be determined by 
the association itself, but a special effort 
to make the coming convention a record 
breaker in attendance and interest would 
certainly be one of the most effective 
means. 


The National Electrical Contractors’ 
Convention 


Coincident with this issue, the National 
Electrical Contractors’ Association will be 
in annual convention in Chicago. 

The association and its purposes are in 
every way commendable, and should work 
together for the good of both the con- 
tractor and his clients. One of the chief 
purposes of all commercial organizations 
- is the elimination of illegitimate competi- 
tion, and in this purpose the puklic have 
as much at stake as the tradesman. When 
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competition reaches this point it be- 
comes the bane of business rather than its 
life. . 

We have previously referred to the op- 
portunities which practical illuminating 
engineering offers to the electrical con- 
tractor for expanding his business; and 
the rapid progress in the improvement of 
electric lighting devices has increased 
these opportunities. It is a self-evident 
fact that the consumer of electric light is 
not going to continue using a form of lamp 
which takes three times the current of the 
improved forms for any great length of 
time after he has become aware of this 
difference. The change in almost all cases 
will mean a general remodeling of the 
lighting installation. The new lamps are 
of higher total candle power, and gener- 
ally used in conjunction with special ac- 
cessories designed to utilize their peculiar 
light-giving properties to the best possible 
advantage. In order to properly remodel 
such installations, however, in accordance 
with modern demands, requires a knowl- 
edge of and compliance with the principles 
of illuminating engineering. The electri- 
cal contractor who expects to retain a 
reputation for satisfactory work will find 
it absolutely necessary to treat the light- 
ing, as well as the wiring, as a strictly en- 
gineering problem. The days of guess- 
work are past. The public has learned a 
lot about lighting within the past two or 
three years, and is rapidly learning more. 
The electrical contractor who will become 
a constructing illuminating engineer has 
greater opportunities at the present time 
for the extension of his business than have 
presented themselves within the past 
twenty-five years. 


A Correction 


In the article describing the “Great 
White Way of Knoxville” in our May 
issue, the writer referred to the Centra! 
Station of that city as the Knoxville Elec- 
tric Company, which was doubtless a mere 
inadvertence. The Central Station of that 
city is the Knoxville Railway & Light 
Company. The Knoxville Electric Com- 
pany is a contracting and supply concern. 
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Correspondence 





From Our Readers 


In an editorial in our last issue we called 
attention to the fact that the new high 
efficiency electric lamps would strengthen 
the position of the electric lighting inter- 
ests in their competition with gas. In or- 
der to learn how the situation is viewed 
by the gas interests, we sent out letters of 
inquiry to a number of representative com- 
panies, and give below some of the replies 
received.— Ep. 

FrRoM THE MiLWAUKEE Gas LicHT Co. 

(sas men must necessarily appreciate the 
possibility of strong competition from the 
new types of high efficiency electric lamps, 
but in my estimation this increased compe- 
tition can only result in greater activity 
in the development of more efficient gas 
burners. 

The electrical engineers deserve great 
credit for the energetic methods employed 
by them in all phases of the development 
of their business. Gas engineers should 
not fail to profit by the example set for 
them by their electrical brethren, and, if 
possible, go them one better. 

Gas lamps showing an efficiency of over 
30 candles per foot have been upon the 
market for some time. This means, with 
$: gas, the equivalent of over 300 candle 
hours for one cent. Admitting an effi- 
ciency for the Tungsten lamp of 1% 
watts per candle, we have, with current at 
10 cents per kw., but 80 candle hours for 
one cent, with a very much higher main- 
tenance cost for the electric lamp. 

At the recent exposition held in Edin- 
burgh, numerous gas lamps were shown 
having efficiencies of over 50 candles per 
foot, and one lamp showing above 70 can- 
dles per foot, or the equivalent of over 
700 candle hours for one cent with $1 gas. 

Does this not mean that your inquiry 
should be directed to our electrical friends 
as well as the gas men? Yours truly, 

See GASS, 


FROM THE SUBURBAN GAs Co., CHESTER, 
PAG 


Replying to your letter of the 18th, 
would say that while there has been a 
great improvement in electric lights, there 
has also been great improvements in gas 
lights within a similar period, and [I have 
always felt as I have seen these various 
improvements come out, that with more 
hustle on the gas man’s part, he will con- 
tinue to show his percentage of increase 
the same as he has in the past. We have 
a list in our office of some 840 different 
uses for gas, as we are finding new uses 
every day. 


A thorough gas man believes his prod- 
uct is much better for every use outside, 
perhaps, decorative purposes, than elec- 
tricity. The oil man feels the same, and 
the candle manufacturer is making more 
candles to-day than he ever did. 


I believe the new high efficiency electric 
lamps will be an additional problem to the 
gas man to keep his gait up. 

I see many indications that the gas man 
is waking up, especially in design of fix- 
tures, systems of lighting gas without 
matches, which are being worked out very 
successfully. If the gas man should go 
into the maintenance of individual lights, 
I think he could recover lots of business in 
the illuminating line. He can certainly 
give more candle power to-day for the 
same money than any other system of 
lighting, and it is up to him to apply him- 
self to the problems of artistic lighting 
with gas. He should not dwell too much 
upon the fact that he has the cheapest, 
but that he has the best light for all pur- 
poses. 


The above covers, in general, our 


policy. 
Yours truly, 
ie. D) SHATIUCK, 
General Manager. 
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FromM THE Detroit City GAs Co. 


We appreciate that the efficiency of the 
tungsten lamp is a talking point in favor 
of our competitors, but: we do not be- 
lieve that they can get any great amount 
of business from this point. 

From the standpoint of cost we still 
can give the same amount of light for one- 
quarter as much money where gas is fig- 
ured at $1 per thousand and the electric 
current at 10 cents per kilowatt; or we 
can give twice as much light for half as 
much money. Then, our maintenance 
cost will be very much less than the cost 
for the Tungsten lamp. Each time that 
the tungsten lamp is burnt out it necessi- 
tates the expenditure of $1.50, approxi- 
mately, for a new lamp, where with gas 
the cost would be from 25 to 35° cents 
when the mantle and cylinder are broken. 
We believe that the life of a mantle will 
be as long as the life of a tungsten lamp. 

In the larger stores the tungsten lamp 
will probably replace the ordinary incan- 
descent bulb, but this will in no way af- 
fect our revenue. It gives the electric 
company an opportunity to give more to 
the consumer for his money. 

In the smaller stores we are arranging 
a cluster of Reflex burners that give a 
very decorative appearance, and - are 
operated by two positive chains to turn 
on and off the entire cluster. With this 
we can give more of a better diffused 
‘light for less money. We are able to get 
this combination by means of a separate 
pilot system in the arms of the fixture. 
We use the same scheme for side lights. 
All that is necessary is to turn the key for 
light. We have tried this system now for 
approximately a year without developing 
any serious flaws. . 

We are also making a cluster of the 
Welsbach Junior Burners, that may be 
sold reasonably for an installation in the 
sinaller stores and saloons and for the 
merchants in the outskirts of the city, to 
compete with the Nernst lamps and the 
tungsten cluster. With this scheme we 


equation given, Jz = 
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can give five Lurners in a cluster, all 
qnerated with two chains, and the cost of 
installation is approximately one-third the 
cost of a four-cluster tungsten or a four- 
glower Nernst, and will give 259 candle- 
power, at a cost of not to exceed three- 
fifths of a cent per hour. 

With the cost of installation less, with 
the cost of operation less, and the cost of 
maintenance less, and at the same time 
giving more light, I do not see why we 
should not get the business. 

Very respectfully, 
Detroit City GAs COMPANY, 


Atonzo P. Ewinc, Mgr. 


A Correction 
Editor ILLUMINATING ENGINEER: 


Dear Sir: 

I desire to call attention to the follow- 
ing corrections in my article on Page 214 
of the June number of the ILLUMINATING 
ENGINEER. 

In the first paragraph, second column, 
reference is made to a polar diagram, Fig. 
2, and the notice omitted that same was 
taken from the paper on “ Illuminating 
Engineering,’ presented by Mr. W. D’A. 
Ryan at the recent N. E. L. A. Convention 
in Chicago. 

About the center of the same column, 
“Fig. 3,” as given, should read Fig. 1; 
Fig. 3 being a theoretical point source. 

In the second column of Page 216 the 
aes should read, I» 


Dee 





ea 


ae d being the distance in a direct 


line from the light source to the point 


observed, D as used refers to distance 
from the foot of the perpendicular, where 
H is the hight of the light source above 
the plane. In the same paragraph, “To 
obtain this,” should be omitted, having no 
connection with the statements preceding 
or following. 
Yours truly, 


- NORMAN MACBETH. 
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The Pressure of Light 


A scientific generalization, or in more 
popular parlance, a “ natural law,” has re- 
cently been developed, which in its scope 
and importance is on a par with the law 
of universal gravitation enunciated by Sir 
Isaac Newton. The law of gravitation 
accounts for the behavior of all bodies of 
matter in the universe; the term “ bodies ” 
being understood to refer to such aggrega- 
tions as we are familiar with through the 
unaided senses of vision and touch, from 
the smallest visible particle to the earth it- 
self, the sun, and all the heavenly bodies. 
In the extent of its application, and the 
absolute inerrancy with which it accounts 
for all the motions and positions of the 
infinite number of bodies which make up 
the universe, the law of gravitation is un- 
doubtedly the greatest single generaliza- 
tion of science. The enormous progress 
in the perfection of scientific instruments, 
and particularly those dealing with the 
phenomena of light, since Newton’s time, 
has brought to observation a long series 
of phenomena which Newton’s law is 
wholly inadequate to explain. They were 
simply unsolved riddles of science. The 
refinement of scientific instruments, which 
had been the means of uncovering these 
mysterious phenomena, has finally af- 
forded a means for the solution of the 
puzzle. It may be recalled that Newton 
waited some thirteen years after first con- 
ceiving the law of gravitation before he 
was able to satisfactorily verify it; and 
the verification was made possible by the 
correction of certain astronomical meas- 
urements. It thus appears that the ad- 
vancement of science is determined by the 
accuracy of its means and methods oi 
measurement. 


This new discovery of the pressure of 
light is the subject of an uncommonly 
clear‘and attractively illustrated article by 
Mr. Waldemar Kaempfert in Harper's 
Magazine for June; and in order to give 
our readers some idea of what the law 
means we can do no better than to quote 
from Mr. Kaempfert: °- 

With the aid of instruments that feel 
what our hands can never feel, and see what 
our eyes can never see, the modern physicist 
has critically analyzed the radiation that 
beats upon this Earth from the distant Sun. 
He has cast the solar effulgence into mighty 
mathematical scales, and has found that the 
Earth sustains a light-load of 75,000 tons. 
Startling as this intellectual achievement 
may be, it has been outdone by the ingenuity 
of the experimental scientist. Instruments 
have been devised that enable even our 1m- 
perfect retinas to note the pressure of 
light—instruments which offer that con- 
vincing objective evidence demanded by the 
scientifically uninformed man. 

Granting that the Sun’s light presses upon 
the Earth with a measurable force, what is 
the good of the discovery? Simply this: 
Ever since astronomy was reduced to a more 
or less exact science the men who watch the 
stars each night during their active lives 
have marvelled at some of the miracles that 
they beheld and have sought to explain them. 
Why, for example, does a comet’s tail, in de- 
flance of the laws of gravitation, invariably 
drift away from the Sun? What is the 
mearing of the great scarlet streamers or 
clovds that swim over the Sun, and of the 
wonderful gossamer corona that floats far 
beyond the Sun and is seen only during the 
few fleeting moments of a total eclipse? 
What is the zodiacal light, that shimmering 
fabric which is mysteriously spread on the 
western horizon during the clear evenings of 
winter and spring? What is the message of 
the Aurora Borealis and its leaping pillars, 


288 


of which each arctic explorer brings back 
some new and marvellous tale? Widely dif- 
ferent in character though these astronomi- 
cal riddles may apparently be, the magic key 
by which they have all been unlocked is the 
pressure of light. The common solution of 
all these problems we owe to four brilliant 
scientists, a Russian, two Americans, and a 
Swede. It was a Russian—Lebedev—who 
first experimentally proved that light really 
does press upon the objects which it illumi- 


nates; it was the Americans—Nichols and’ 


Hull—who improved upon his method and 
confirmed his discovery; and it was the 
broad mind of a Swedish physicist—Svante 
Arrhenius—that cosmically applied the prin- 
ciples involved in light pressure and brought 
into a simple harmony all this astronomical 
discord. New though these theories may be, 
they have been accepted by even the more 
conservative students of science. : 

Before we can hope to understand just 
why it is that the effect of solar radiation 
explains the vagaries of all these unrelated 
phenomena, we must understand how light 
pressure acts. Because we are not flung 
from the Earth by a sunbeam, we may well 
infer that the pressure of light can sway in- 
dividually only the minutest particles of mat- 
ter. This is the reason: Gravitation attracts 
entire masses; pressure acts only on sur- 
faces. Divide a ball of wood or metal 
weighing one pound into one hundred 
smaller balls. Clearly, the mass remains un- 
changed and the one hundred balls still 
weigh one pound. The surface of the one 
hundred balls, however, is considerably 
greater than that of the original one-pound 
ball. In other words, a force, such as the 
pressure of light, would obtain a greater pur- 
chase on the one hundred little balls than it 
would on the single large ball. If you sub- 
divide each of the little balls into a hundred 
parts in turn, the resulting ten thousand 
balls still weigh one pound, but the surface 
exposed to the pressure of light is enor- 
mously increased. If this process of subdi- 
vision be carried on and on, this will happen: 
particles will be obtained which, individually 
considered, may be said to consist of much 
surface and very little weight. If each of 
these particles has a diameter of I-100,000 of 
an inch it will be exactly balanced in space, 
pulled by gravitation (weight) on the one 
hand and pushed by light on the other. When 
the particle is smaller than 1-100,000 of an 
inch in diameter, gravitation is no longer 
able to hold it, and it is cast forth by the 
terrific pressure behind it. 

Careful observations extending over cen- 
turies, coupled with what we know of the 
meteorites that sometimes bury themselves 
in the Earth, have taught us that a comet 
may be regarded as a nucleus composed of 
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more or less coarse grains of solid matter, of 
an envelope which is called the “coma” and 
which surrounds the nucleus, and lastly of a 
tail trailing luminously behind the nucleus 
for perhaps a hundred million miles or more. 
Obviously, the meteoric grains constituting 
the nucleus are so large that they must 
surely resist the pressure of light. In the 
gaseous envelope or coma, and, above all, in 
the tail, we must look for evidences of light 
pressure. 

No bridal veil was ever so filmy as a 
comet’s tail. Hundreds of cubic miles of 
that wonderful appendage are outweighed by 
a jarful of air. By means of the spectro- 
scope we have magically transported this 
fairy plume to our laboratories, and have 
discovered that it is akin to the blue flame of 
our gas stoves; for the gas by which we cook 
and the delicate tresses of a comet both con- 


‘sist of combinations of hydrogen and carbon, 


appropriately called by chemists “ hydrocar- 
bons.” When it first appears in the heavens, 
far removed from the Sun, a comet is a 
tailless blotch of light. As a comet swims 


on toward the Sun, the hydrocarbons of the 


tail split up under the increasing heat into 
hydrogen gas and hydrocarbons of a higher 
boiling point. With a still closer approach 
to the Sun, these more resistant hydrocar- 
bons eventually yield to the increasing heat 
and are decomposed in the form of soot. 
Interplanetary space is airless. Hence the 
soot cannot burn. It must pursue the comet 
in the form of a dust train. The particles 
constituting that train are small enough to 
be toyed with by the pressure of sunlight. 
No matter where the comet may be in its 
orbit, whether it has just entered the solar 
system or is speeding away, that plume is 
inevitably tossed away from the Sun, just as 
if a mighty wind were blowing it from the 
central luminary. The appendage of shining 
dust is the symbol of the triumph of light 
ever the solar gravitation. 

One more question must be answered be- 
fore these cometary vagaries may be consid- 
ered fully explained. Is the pressure of 
light sufficiently rapid in its effect to account 
for the flashlike rapidity with which a 
comet’s tail changes? Newton saw the 


‘great comet of 1680 throw out a tail sixty 


million miles long in two days. Is the 
pressure of light able to accomplish that 
staggering feat? Arrhenius has calculated 
that a particle of one-half the critical diame- 
ter would be hurled through space by light 
pressure at the stupendous speed of 865,000 
miles an hour. Cometary dust particles are 
only one-eighteenth of that diameter, which 
means that they would flash over the same 
865,000 miles in less than four minutes. 
Clearly, light pressure is more than equal to 
the task of tossing out a luminous pennant 
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sixty million miles in length in two days. 

In order that we may link the tails of 
comets and the phenomena of the Sun in the 
kinship of cosmic forces we must commence 
again by stating in a simple way the nature 


of the solar secrets which are to be revealed. 


The great ball of fire which we call the Sun 
is not really the Sun. No one has ever seen 
the Sun. A series of concentric shells en- 
velops a nucleus of which we know abso- 
lutely nothing except that it must be almost 
infinitely hotter than the fiercest furnace, 
and that it must amount to more than nine- 
tenths of the solar mass. That nucleus is 
the real Sun, forever hidden from us. The 
outermost of the enveloping shells is about 
five thousand miles thick, and is called the 
“chromosphere.” It is a gaseous flood, 
tinted with the scarlet glare of hydrogen, 
and so furiously active that it spurts up 
great tongues of glowing gas (“ promi- 
nences”’) to a height of thousands of miles. 
Time was when this agitated sea of crimson 
fire could be seen to advantage only during 
an eclipse; now special instruments are used 
which enable astronomers to study it in the 
full glare of the Sun. Beyond the chromo- 
sphere, far beyond the prominences even, 
lies the nebulous pallid “corona,” visible 
only during the vanishing moments of a 
total eclipse, aggregating not more than 
seven days in a century. No one has ever 
satisfactorily explained how the highly at- 
tenuated matter composing both the promi- 
nences and the corona is supported without 
falling back into the Sun under the pull of 
solar gravitation. Now that Arrhenius has 
cosmically applied the effects of light press- 
ure a solution is presented. 

The Sun admittedly projects vapors into 
space, vapors which must condense into 
drops when they encounter the cold of outer 
space. If the drops are larger than the criti- 
cal size which determines whether light 
pressure or gravitation shall prevail, they 
will be snatched back by the Sun’s gravita- 
tional attraction and give rise to the curved 
prominences that are often observed. If 
they have approximately the critical diame- 
ter, they will float above the Sun in the form 
of beautiful carmine clouds, balanced in 
space by the equal and oppositely acting 
forces of gravitation and radiation pressure. 
These clouds have hitherto been particularly 
puzzling; for in the absence of a dense solar 
atmosphere their existence seemed a celestial 
paradox. If the condensed drops are 
smaller than the critical diameter, they will 
be projected by the pressure of light far be- 
yond the Sun to form the beautiful pearly 
corona. «Just as in a comet’s tail there are 


‘used for another practical purpose. 
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in all likelihood particles of various sizes, so 
in the lustrous corona we may assume that 


there are drops of unequal size supported 


with unequal force by the pressure of light. 
Drops of the same size will be collected in 
one. plane; drops of another size in another 
plane. Thus Arrhenius accounts for the 
characteristic flaxen and fibrous appearance 
of the corona. From the fact that comets 
have passed through the corona without any 
very apparent retardation we may gain some 
idea of its tenuity. Assuming that the 
corona consists of particles of such size that 
the radiation pressure on each exactly equals 
its weight, Arrhenius finds that the entire 
corona weighs no more than 12,000,000 long 
tons, which is equivalent to four hundred 
large transatlantic steamers, and is not more 
than the amount of coal burnt on the Earth 
every week. 


Don’t Blow Out the Arc Lamp 


A new negro messenger in the library of 
the Navy Department was told by a sophisti- 
cated messenger of his own race that a new 
arc light recently installed there could be 
blown out. 

“Sho,” he said, “ yo’ cain’t blow out elec- 
tric lights.” 

“Not that kind,” said the other, pointing 
to the incandescents; “but you can these. 
Rey it.” 

Neither the first puff nor the second was 
successful, but on the third, into which an 
extra effort had been put, the light went out. 

“There,” said the sophisticated one, who 
was leaning carelessly against the switch 
button. 

The new darky started out to spread the 
news. He struck incredulity in a messenger 
just around the corner of the corridor. 

“T know yo’ cain’t blow out dem in bot- 
tles,” said the new messenger, “but yo’ cain 
dese. Bet yo’ a dollah I does it in free 
blows.” 

That is where he paid a dollar tuition. 


A Luminous Clock 


The Eiffel Tower in Paris is now being 
On the 
sides of the second section, hundreds of feet 
above the ground, a luminous clock warns 
the gay Parisian of the passing span of life. 
The apparatus flashes forth every minute in 
huge figures visible a great distance. This 
system was found the only practical. one, as 
the ordinary clock dial would be _ indis- 
tinguishable at such a height. 
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Asa Todd’s Illuminated Sign 


By Guipo D. JANES. 


When Asa Todd was in the retail cloth- 
ing business in Ducktown year before last 
he wanted an illuminated sign. He had a 
cash register, a delivery wagon, and three 
clerks. So all he lacked was the above- 
mentioned sign. 

Ducktown had neither electric light nor 
gas, and coal-oil was very high. Conse- 
quently he sat up at nights studying out 
how to cater to his wish. It was no un- 
common occurrence to see him burning 
the midnight oil endeavoring to figure out 
a scheme whereby the folks of the munici- 
pality could read his sign after supper. 

One p.m., very late, while engaged in 
the great perplexing question of illumina- 
tion, a firefly sauntered into his residence. 
Asa looked at it a moment. Then he 
smiled vehemently and went straight to 
bed. On the following morning he arose 
bright and early. After dressing he jour- 
neyed to the local sign painter on Patton 
street. Reaching his destination he told 
the fellow that he wished a big sign con- 
taining the remark “ Asa Todd Clothing.” 
But instead of having electric light bulbs 
over and following the outlines of each 
letter, there must be drinking glasses in- 
stead. 

“ All right,” said the local sign painter. 
“T will do it.” So he went to work with 
enthusiasm, and by night had the job com- 
pleted. He then, with a step ladder and 
the sign, strolled up to Asa’s store, and 
placed it over the main entrance. 

Meanwhile Asa had been out in the 
suburbs with a net. But as dusk came he 


came back to the business center of the 
locality, just. as the local craftsman had 
nailed the words, “ Asa Todd Clothing,” 
over the door. “Nice piece of work,” 
said Asa, good naturedly, and climbing up 
the ladder to the sign. “ You are a first- 
rate artisan.” : 
“Thanks. But I don’t see what you 
want with those drinking glasses over 
your name. This ain’t no dry town.” 
“Wait and see.” And without further 
ceremony, Asa removed one of the water 
receptacies and filled same up with light- 





ASA AND THE LOCAL SIGN PAINTER. 
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ning bugs. After doing this he filled up 
another until the whole lot of them were 
quite crowded with the insects. 

In less time than it takes to tell it, the 
news had spread over the municipality 
that Todd had a sign over his place of 
retail that could be read after supper with 
ease. So, before Asa had gotten down 
from the ladder most of the inhabitants 
were within a stone’s throw of him. 

“ How on earth did you do it?” asked 
Frank West, the veterinary M.D. ‘“ We 
have no electric light plant in the vicin- 
ity.” 

“T will put you next to the game,” said 
Asa. And he explained at length how he 
had done it. 

The next day the local sign painter 
had more than he could do, and the next 
night the lightning-bug around Ducktown 
was a hunted beast. By the end of the 
week the town was full of illuminated 
signs. And the next month Asa was made 
mayor of the town by acclamation. 


b) 











ASA IN THE SUBURBS. 


THE DUCKTOWNERS FLOCK TO ASA’S STORE. 
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The Illuminating Engineer and the 
Complaint Department 


BYE et Bo, 

Central station managers are anxious to 
furnish a quality of service so nearly per- 
fect as to practically eliminate complaints 
from their customers. 
depend wholly upon their operating de- 
partment to accomplish this end, but per- 
fect service or low rates have little to do 
with the matter. A competent illuminat- 
ing engineer—a man not necessarily over- 
loaded with theory, but one who exercises 
good common sense, can do more to free a 
central station from chronic kickers than 
a host of inexperienced men could ever 
accomplish. It is a noticeable fact that 
the owner of a poorly designed lighting in- 
stallation will complain of the amount of 
his bills regularly once a month, while the 
fact of the matter is that he simply is dis- 
satisfied with the appearance of his place. 
Many times, one who understands his 
business can increase this same man’s bill 
5o per cent. by giving him harmony, 
beauty, and advertising value as well as 
mere light from his electricity. Light is 
common, we can get it from many sources, 
but light combined with the artistic re- 
Guires the exercise of judgment and dis- 
crimination. 

The central station that takes a personal 
interest in all installations, to see that they 
are so installed as to give the most uni- 
form illumination combined with economy, 
is laying the foundation of a friendship 
with the public that will stand it in good 
stead in times of trouble on the lines. I 
have known districts where the store il- 
iumination was uniformly good to be with- 
cut light for an hour in the evening, and 
not hear a single complaint the next day. 
This case well illustrates the value of 
illuminating engineering in creating a 
friendly feeling and doing away with the 
complaints. 


“The only shots that count are the shots 
that hit.”—Roosevelt. 

“Many a man who takes himself very 
seriously is regarded as a huge joke by 
others.” 

“Many a fool is vain and self-deceptive ; 
“many a man of great power is modest to 
the last degree.” 

“Tf a man opens his door, his dog runs 
out in the street before he knows it.” 


Many managers © 
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The Necessity for Reconstructing 
Old Installations 


Since May there has been what is tanta- 
mount to a depopulation of a large num- 
ber of the older office buildings below 
Twenty-third Street.. The exodus is to 
new buildings, several of which within 
the Financial District house from 6000 to 
10,000 occupants. For the first time since 
large office buildings have been a factor of 
importance in real estate, the supply of 
offices seems to be much in excess of the 
demand. The result is that the old style 
buildings are obliged to attract tenants by 
putting in many things which, so long as 
the market was undersupplied with renta- 
ble offices, the owners. would not consider. 
This condition is making good business for 
electrical éngineers in the putting in of 
attractive chandeliers and brackets, higher 
priced glass shades than have been in use 
until recently, and in the general over- 
hauling of the electrical wiring; and in a 
number of cases, the installation of new 
dynamos and a liberal supply of electric 
fans. 

A multi-millionaire owner of a noted 
old-fashioned office building, not far from 
the Stock Exchange, lost almost 200 ten- 
ants during the spring. He is going to 
thoroughly overhaul his electrical equip- 
ment and put in fine fixtures with shades 
that will cost three times as much as the 
old patterns. Most of the old office build- 
ings were so planned as to depend upon 
artificial lighting even in midsummer, as 
to most of the offices. When the electric 
light became well established these build- 
ings were fitted with the cheapest possible 
electric lighting equipments, but only for 
the reason that gas lighting made the 
offices so hot in summer. Numbers of 
these buildings which never had anything 
but “drop lights’’ are now putting in, or 
are about to contract for, electric fixtures 
of as high grade as are used in the highest 
cost new office buildings. Like conditions 
are reported in several other cities. 


“He who sleeps beneath the fruit trees 
must be contented with windfalls. The 
one who climbs the ladder plucks the 
choicest fruit.” 

“Whosoever is in a hurry shows that 
the thing he is about to do is too big for 
him. Haste and hurry are very different 
things. ’—Moody. 
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A Romance in Real Life 


THE ILLUMINATING ENGINEER is not 
primarily an all-story magazine, nor espe- 
cially committed to the romantic school of 
writers. Nevertheless we can appreciate 
the real thing when it befalls those with 
whom we are in sympathetic touch. We 
have persistently denied the allegation 
that business and sentiment are incompati- 
ble, and now we have a shining example 
of the correctness of our position. The 
finest sentiment that can ever stir the 
human heart and the most aggressive and 
successful business activity may go hand 
in hand—even to the steps of the altar: 
in evidence whereof, we present to our 
readers Mr. and Mrs. GrorGeE WILLIAMS. 

George always had very taking ways. 
He could take hold of a moribund gas or 
electric company in a somnambulistic 
town and galvanize it into such a thrilling 
activity as to fill the stockholders with joy 
and the citizens with gaping admiration. 
Within the space of a year he so illumi- 
nated Scranton that when, just by way 
of example, the lights were suddenly 
turned off one night, the good people 
thought doom’s day was at hand. 

But while it took a year to illuminate 
Scranton, it took but six months for him 
to let a far greater light into his own life. 
A half year ago he met Miss Christine 
Dahl, of Christiana, Norway, the charm- 
_ing and accomplished daughter of one of 
the most aristocratic Norwegian families, 
who was then attending the American 
School of Dramatic Art in New York. 
She was to have returned to her native 
land a week ago—but fate, in the person 


of George Williams, willed otherwise. 


They were married on June 20, at the 
residence of Dr. Odell, a Scranton clergy- 
man. After receiving the congratulations 
of his numerous friends in that city, Mr. 
Williams and his young bride left for 
Buffalo en route for Cleveland to attend a 
convention of electric light men. Later 
they returned to this city. 

Tue ILLUMINATING ENGINEER extends 
most hearty congratulations to Mr. and 
Mrs. George Williams, and_ sincerely 
wishes that it may be said in their ro- 
mance, as in those of the story books: 
“And they lived happily ever after.” 
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Convention of the Ohio Electric 
Light Association 


A most cordial invitation is extended to 
you to attend the fourteenth annual conven- 
tion of the Ohio Electric Light Association, 
to be held at Hotel Victory, Put-in-Bay 
Island, on Tuesday, Wednesday and Thurs- 
day, August 25, 26 and 27, 1908. 

The topics to be presented at this meeting, 
in the form of papers, will be substantially 
as follows: 

“Should Central Stations Do Wiring?” 

“Why Municipal Ownership of Lighting 
Stations Has Not Been a Success.” 

“How Can We Best Increase Our Busi- 
ness?” 

“Experience with Luminous Arc Lamps.” 

“Electric Signs and Other Special. Uses 
of Electricity as an Adjunct to Profitable 
Station Work.” 

“Gas and Gasoline Competition and Best 
Ways to Meet It.” 

“Lecture on Illuminating Engineering.” 

“Best Ways and Means of Keeping Out 
and Getting Out Private Plants in Central 
Station Territory.” 

“The - Gas 
Work.” 

“Gas Producing Plants and Oil Engines 
and Their Results.” 

“Report upon the Experience of a Large 
Number of Central Station Men on the 
Tungsten Lamp.” 

In addition to the papers there will be a 
very elaborate programme of entertainment 
for all attending, including a banquet for the 
guests of the association. Due notice of the 
entertainment, together with the other spe- 
cial features, will be mailed you from time 
to time. Particular attention is being paid 
to the provision for entertainment for the 
ladies, and it is expected that central station 
men will be accompanied by their ladies in 
a very great number. The officers of the 
association especially request that you make 
your arrangements to attend this convention 
during the whole of its sessions. 

No more beautiful spot can be found to 
hold a convention than at the Hotel Victory, 
Put-in-Bay Island. Location is historic and 
the arrangements for the entertainment 
elaborate. A very low rate has _ been 
granted by the Hotel Victory, which is now 
under new management. No charge will be 
made by the hotel for exhibitors’ space. 


F. M. Tart, President. 
D. L. GAsKILt, Secretary. 


Engine in Central’ Station 
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Illuminating Engineering as a 


Commercial Factor 
By V. R. LANSINGH. 
A Paper Read at the N. E. L. A. Convention. 
(Continued.) 

Mr. H. J. Gille, contract agent for the Min- 
neapolis General Electric Company, writes: 
“We are firm believers in the value to us of 
urging better illuminating methods, and of 
giving the customer the greatest service at 
the least cost for current. We believe that 
solicitors should be all-around men in their 
particular field, and that this move will tend 
to attract better men for the work and make 
these men worth more money. Jhe new 
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must see that the customer’s lighting installa- 
tion is properly designed. 

Third: The company must see that the 
customer is furnished with the latest: lamps 
and shades in order to get the best results. 

Fourth: It is to the company’s interest to 
see that the customer’s bills are reduced to 
the lowest amount possible per hour of burn- 
ing, which experience proves will result in 
longer hours and a greater increase in cur- 
rent consumption. 

Fifth: It is a central station’s business to 
see that the customer’s installation is kept 
in proper order and up to date in accordance 
with modern ideas of illumination. If this 
does not come voluntarily from the central 


—-—~ss 





FIG. I. 


lamps, glassware, improved methods and gen- 
eral publicity (with a view to popularizing 
electricity and acquainting the public with its 
advantages and economy), will ultimately re- 
sult in greater gain to the lighting com- 
panies.” 

We thus see that there is a unanimity of 
opinion on this subject from practically all 
those who have gone into it carefully. 
These opinions may be summed up: 

First: It is up to the central station to 
carry its responsibility further than simply 
furnishing so much -electricity, and that it 
must, for its own protection, if nothing 
more, see that the customer gets the best 
possible results at the least expenditure of 
energy. . 

Second: In order to do this the company 


station itself, it will necessarily come sooner 
or later from the customer, as such ideas 
spread. rapidly, and the central station will 
suffer instead of getting credit of trying to 
please its customers. 


Wuat Is NECESSARY FOR A SOLICITOR TO 
Know. 


As has been said, it is not necessary in 
most cases that a solicitor be a trained il- 
luminating engineer or that his knowledge 
of the subject go much farther than a good 
general understanding of the principles of 
illumination, backed by a keen sense and 
ability to select what is good and eliminate 
what is bad in any installation. 

Thus, Mr. R. E. Brown writes: “I have 
seen scores of cases where a solicitor who 
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had no knowledge of light distribution other 
than that obtained from the data supplied by 
the various lamp manufacturing companies 
and the cards sent out by the Holophane 
Company showing curves of distribution by 
means of holophane glassware has success- 
fully corrected defective installation at small 
expense to the customer, giving increased il- 
lumination at no greater expenditure for cur- 
rent,’ 

Mr. Laurence Jones writes: “In our opin- 
10n the lighting solicitor should not only be 
equipped to point out convincingly in a gen- 
eral way the advantages of electric lighting, 
but he should also be in a position to furnish 
plans for the lighting equipment calculated 
to produce good results. We have taken 
pains to see that our solicitors are instructed 
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service at the right price, and when the so- 
licitor approaches a merchant with a light- 
ing proposition he does so knowing that the 
success of his effort depends largely on the 
application of his own knowledge and that 
the business of his company will grow in 
exact proportion to the satisfactory service 
given as the result of his applied knowledge. 
Hence it is to the advantage of every com- 
pany selling illumination to see that its so- 
licitors are equipped with a good working 
knowledge of the art of light distribution.” 

This does not mean that the mathematical 
and technical sides of the subject are to be 
entered into in detail, but it does mean that 
every salesman should have a knowledge of 
the proper kinds of lamps to be used under 
different conditions, correct heights and dis- 





FIG. 2. 


carefully along these lines, and they seem 
to handle in a satisfactory way most propo- 
sitions that confront them.” 

Mr. Golding states: “A knowledge of il- 
Juminating engineering imbues our solicitors 
with more self-confidence, making it easier 
for them to secure desirable business and 
pleased consumers.” 

Mr. R. E. Brown, again: “A little knowl- 
edge may be a ‘dangerous thing,’ but a little 
knowledge of the elementary principles of 
illuminating engineering is better than none 
at all. My opinion is that a fair working 
knowledge of illuminating engineering work 
is not only desirable, but is to-day an essen- 
tial qualification for a successful solicitor 
for a lighting company. This is the day 
when the man who knows is the man who 
gets the business. The merchant depends in 
a large degree on the representative of the 
lighting company to give him satisfactory 


tances at which they should be placed, the 
equipment of the lamps, what lighting will 
result and the cost of operation of the sys- 
tem adopted. 

With this knowledge any solicitor can of- 
fer a lighting scheme that will be attractive 
in competition and convincing to the pros- 
pective customer, which are the essential 
factors in securing new business. 


FUTURE OUTLOOK. 


If the methods given here are carried out 
there seems to be little, if any, doubt that 
despite the introduction of new illluminants 
that result in decreased cost per candle-power 
to the customer and the introduction of new 
methods of using these illuminants, which re- 
sult in lower cost per unit of illumination 
delivered, the income of the central station 
will materially increase. This increase will 
be due, first, to longer burning hours; second, 
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to use of a higher standard of illumination; 
third, to large extension of business by peo- 
ple who are at present not customers, and, 
fourth, indirectly to the forestalling of com- 
petition. 

Mr. Joseph D. Israel, district manager of 
the Philadelphia Electric Company, says: 
“The future outlook is most encouraging, as 
our figures show that by following the above 
methods we are securing more new business 
and giving greater satisfaction to old cus- 
tomers.” 

Mr. F. M. Tait says: “ The future outlook 
for the lighting companies carrying on 
methods of better illumination for the cus- 
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fled customers have been won back, and 
where cutoffs have been avoided. 

Fig. «I shows a restaurant after  be- 
ing duly changed. The old installation con- 
sisted of fifteen fixtures of three lamps each, 
pointing upward, with heavy sand blasted 
globes throwing the light toward the ceiling, 
there being a total consumption of 1350 
watts. In the new installation the fixtures 
were reversed so as to point directly down- 
ward. This resulted in a saving of 45 per 
cent., while the illumination was increased 40 
per cent. in useful directions. 

Examples from the Boston Edison Com- 
pany: This city furnished many interesting 
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tomers who are not making full and com- 
plete use of their electric lighting service 
cannot be otherwise than very encouraging. 
We feel enthusiastic over the prospects, and 
our installations to date prove that our faith 
is well grounded.” 


PRACTICAL APPLICATIONS. 


The above quotations seem to thoroughly 
establish the truth that it is a desirable thing 
for the central station to further the cause 
of good illumination. In order to see how 
this has been carried out to some extent in 
the past, a number of practical examples from 
different companies that have tried these 
methods are here given in condensed form. 
The examples include cases where gas com- 
petition has been overcome, where dissatis- 


cases of replacement of gas by electricity. 
Thus, a provision store in Somerville, for- 
merly lighted by large gas mantle burners, 
has installed tungsten lamps, replacing the 
gas entirely. This customer was using elec- 
tricity in his windows only. The light has 
been increased both in quantity and quality, 
and the income has also been increased. An- 
other example is that of a large department 
store that had used electricity for years, but 
the proprietor became dissatisfied with the 
amount and quality of the light, and con- 
cluded to put in gas. He actually made a 
contract with a gas-piper to fit up his store 
at an expense of $300. The trial of a few 
tungsten lamps, however, changed his mind, 
and an agreement was secured with him 
whereby he canceled his contract for gas pip- 
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ing and agreed to use tungsten lamps. Sev- 
enty 100-watt tungsten lamps weer to replace 
thirty 125-watt Gem, thirty I00-watt Gem 
and nine 250-watt Gem lamps—7oo00 watts in 
place of g10o. The result is decreased in- 
come, but a great deal better lighted store 
and a customer saved. 

Another striking example is that where 
formerly there was an installation of four 
3-ampere, direct current arcs, consuming 
about 500 kilowatt-hours per month; insuffi- 
cient light and what they call excess charge, 
prompted them to replace electric with gas 
arcs. These in turn proved inadequate, and 
electricity, about 90 kilowatt-hours monthly, 
was used in conjunction with the gas. This, 
too, was unsatisfactory, and after much per- 
suasion they consented to throw out the gas 
and install twelve rtoo-watt tungsten lamps; 
the consumption of current being practically 
the same as in the first installation, but the 
lighting far superior. Result: a perfectly 
lighted store and a well satisfied customer. 

Fig. 2 shows a picture of the Drysdale 
store at Bennington, Vt. This installation, 
under the direction of Mr. E. E. Larrabee, 


general manager of the Bennington Electric. 


Company, was entirely overhauled and the 
latest types of lamps and reflectors installed. 
The amount of illumination has been in- 
creased some 20 per cent., while the cost of 
maintenance has been decreased at least 25 
per cent. Mr. Larrabee stated: “We made 
the change in one room at our own expense, 
as a matter of advertising and as the most 
convincing argument we could put forth in 
favor of the economy of using higher effi- 
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ciency lamps with proper reflectors. We 
think the Drysdale store is one of the best 
illuminated places in the State of Vermont 
and that Mr. Drysdale is as aggressively up 
to date as any merchant in New England. 
We delight in doing anything we can for him 
on this account and because he appreciates 
that whatever efforts we make to increase 
his illumination is of vital importance to his 
success.” 

Fig. 3 shows a drygoods store at Rock- 
ford, Ill. This store was originally equipped 
with nine direct-current arc lamps which did 
not illuminate in a manner satisfactory to the 
customer. The arc lamps were replaced by 
nine Harter clusters, each containing six 100- 
watt frosted Gem lamps. The store is far 
better lighted, the absence of shadows is 
striking and the consumer is entirely pleased. 

El Paso, Tex., furnishes a number of in- 
teresting examples of what can be done by 
modern methods. Thus, there is one drug 
store which Mr. C. W. Kellogg, Jr.; manager 
of the El Paso Electric Railway Company, 
states is probably as brilliantly illuminated a 
little store as there is in the country. It is 
33 feet by 15 feet and is lighted with eight 
single-glower Nernst lamps arranged in art 
fixtures, and twelve 16-cp. lamps arranged in 
electroliers, giving a total of 592, or 2.87 
watts per square foot. 

The First. National Bank: of El Paso is 
lighted throughout with twenty 4-glower 
Nernst lamps, fitted with canopy housings 
against the ceilings. There is a total candle- 
power of about 9000, giving 2.4 watts per 
square foot of floor space. 


Mr. Gille, of Minneapolis, gives a very 
striking example of what can be done along 
these lines. In one cigar store he recently 
took out two 3.25-ampere arcs and eighteen 
35-reflector lamps in the window, and re- 
placed the arcs with eight 4o-watt tungstens 
and the reflector lamps by seven 40-watt 
tungsten lamps. “From an average of $23 
per month, his bills were reduced to $13,” 
says Mr. Gille, “and he is now a booster 
for us.” 

In a saloon where there were five 3.25- 
ampere arcs and two 187-watt units, the cus- 
tomer ordered out the arcs and put in five 
gas arcs and two single burners. In one 
month we replaced them with fourteen 40- 
watt tungstens, giving him a uniform illu- 
mination with a reduction of about 25 per 
cent. in his bills. He says nothing more 
about putting in gas. 

Figs. 4 and 5 are two striking examples 
from Dayton, Ohio, showing photographs 
taken at night. Fig. 4 is a telegraph office 
that formerly used three 4-mantle Humphrey 
artificial gas arc lamps with slightly opales- 
cent globes and white enameled metallic re- 
flectors. 
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The gas arc lamps were spaced in the room 
to produce the best lighting results possible, 
and in addition there was one ordinary cord 
pendant and two side brackets, each carry- 
ing an ordinary carbon 16-cp. lamp for use 
near the switchboard and operator’s table. 
The average gas bill for this installation was 
$13 per month, with an additional average 
electric light bill of $6 per month, or a total 
average monthly bill of $19, for both kinds of 
light. It was decided to equip this telegraph 
company’s office with the installation shown in 
the photograph and learn what results could 
be obtained in competition with the 85-cent 
artificial coal gas formerly in use, the elec- 
tric current rate for the installation being 
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which average $14 per month. The com- 
pany is also plased. with the results, having 
secured complete electric service from this 
customer in place of merely having but 32 
per cent. of the lighting heretofore, and of 
course doing all of this without beirig obliged 
to increase the service main meter, and so 
forth." Baek 

Fig. 5 shows a prominent drug store in 
Dayton, and is an example of a store with a 
very low ceiling. This store was formerly 
lighted by means of a 12-hp. natural gas en- 
gine electric lighting plant using 30-cent nat- 
ural gas. 

The former illumination was obtained with 
the use of the ordinary 8-cp. clear glass car- 
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nine cents per kilowatt-hour net. Six I00- 
watt, frosted tip, 110-volt tungsten lamps 
were used in connection with the holophane 
frosted, crimped edge bowl reflectors. The 
telegraph company would not allow a change 
of wiring, on account of a metallic ceiling. 
The fixtures have a spread of 72 inches 
across lamp centres and 24 inches from ceil- 
ing to bottom of lamps. The tips of the 
lamps are 13 feet from the floor. The room 
is 23 feet 3 inches wide and 62 feet long and 
ceiling 15 feet high. The fixtures are ar- 
ranged with push button switches that per- 
mit one lamp on each two-lamp fixture to be 
shut off if not needed. The former cord 
pendent and two side lights were abandoned 
entirely. The telegraph company is highly 
pleased with the illumination produced; also 
with the lighting bills for the new service, 
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bon lamps spaced 56 inches in a rectangular 
shape on the ceiling. Each lamp was used 
with a 10-inch white porcelain flat reflector 
and the lamps were spaced 4. feet 3 inches 
from the walls. Three artificial gas arc 
lamps and two 2-burner gas fixtures with 6- 
inch mantle lamps on same were also used 
to help out in case of failure of the gas en- 
gine plant and for special illumination on 
Saturday nights. Seven tI00-watt, 1r10-volt 
frosted tip tungsten lamps with clear glass 
holophane reflectors were installed at proper 
lecations, using lamp cord extensions from 
the most convenient ceiling receptacles for- 
merly used in the old scheme of lighting. 
This installation was put in in a temporary 
manner for a 30-day trial and has since been 
formally accepted and a term contract made 
for the new service. ‘The gas engine plant has 
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been sold for junk, and the gas lamps have 
all been removed. The store measures 79 
feet long by 14 feet 9 inches wide by ceiling 
9 feet 6 inches. The ceiling of the drug 
store is papered with light paper and the 
side walls are covered entirely with white 
enameled cases, carrying bottles and goods 
usually found in these stores. 
lamps are supported as close to the ceiling as 
it was possible to place them. A number of 
similar installations have been successfully 
made in other stores, covering a wide range 
of merchandise sold under the tungsten light, 
and Mr. Tait says that he proposes to clean 
up his down town business section of the 
city with further installations of this char- 
acter. A striking example of “ before and after 
using’ is shown in Figs. 6 and 7, which are 


The tungsten © 


299 


with four 16-cp., 50-watt carbon lamp 
clusters.’ Careful measurements were taken 


. which showed a saving of 50 per cent. in 


watts and an increase in illumination of 60 
per cent. The photographs show clearly the 
difference in illumination. Both pictures 
were taken at the same time, on plates from 
the same box, with lens set at same stop. 
They were given equal exposure, the same 
developer was used on both at once, and they 
were printed together in the same printing 
frame. The actual effect was much greater, 
as the first illumination with the tungsten 
units appeared much brighter than the actual 
readings would indicate. This is a very 
striking example of what can be accom- 
plished, and complete details of the tests can 
be obtained by referring to the ILLUMINAT- 
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here reproduced through courtesy of the IL- 
LUMINATING ENGINEER. ‘These photographs 
were taken in an office building at Forty- 
first street and Park avenue, New York. 
The lighting, as originally planned, contem- 
plated the use of four incandescent lamps in 
clusters under flat porcelain shades. When 
the matter was finally placed in the hands of 
Mr. Henry Goldmark, the consulting engi- 
neer, the outlets and wiring were installed. 
It was finally decided to substitute for each 
cluster a single 100-watt tungsten lamp on a 
4-inch stem fixture with pull socket and holo- 
phane sand blasted bowl reflector. Ona basis 
of three cents per kilowatt-hour for cur- 
rent, each 100-watt unit shows a saving dur- 
ing its life of $1.35 over the cluster that it 
displaced, or an estimated annual saving on 
the whole building of about $450. In order 
to arrive at a perfectly fair and even com- 
parison of the two systems, two offices of 
exactly the same dimensions were fitted up; 
one with the 1I00-watt units and the other 
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The opinions and examples here cited are 
taken from the experience of practical cen- 
tral-station men. They prove conclusively 
that illuminating engineering is decidedly a 
commercial factor. As to how and where 
the solicitor or contract agent can find data 
and information to guide him in undertak- 
ing the simple problems that arise in his 
daily work, reference may be made to two 
practical works on the subject: “ The Art of 
Illumination,” by Dr. Louis Bell, and “ Prac- 
tical Illumination,” by Cravath and Lansingh. 
In addition, the current developments in the 
art are published in the technical press, of 
which the ILLUMINATING ENGINEER is de- 
voted solely to this subject. Finally, much 
interesting and valuable data are constantly 
being offered in the publications of the engi- 
neering departments of the National Electric 
Lamp Association, General Electric Company 
and the Holophane Company. 
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A New Incandescent Gas Burner 


The electric lighting interests are not 
going to have things. all their own way, 
even if their new lamps do run on one- 
third the current of their old ones. The 
Welsbach Burner, which saved the day 
for gas when the carbon filament electric 
lamp threatened its total extinction, has 
not been indulging in any Rip Van Winkle 
sleep. To the question, “ What are you 
going to do about it?” the Welsbach Com- 
pany makes answer by presenting to the 
public its new “ Junior” Burner. 

Undoubtedly the feature of the electric 
light which had most to do with its rapid 
introduction and enormously extended use 
is its extreme simplicity. It is one of.the 
very few devices that has been put into 
the hands of the public in a form that is 
practically fool-proof. In this respect the 
mantle gas burner has had to admit its 
inferiority, and fall back upon its greater 
efficiency as a compensating advantage. 
Since progress in electric lamp manufac- 
ture has recently greatly reduced this ad- 
vantage of gas, it is interesting to note 
that the Welsbach Company has attacked 
the electrical competition in its stronghold 
of simplicity. The Junior Burner, illus- 
trated herewith, is a complete lighting 
unit, consisting of burner, chimney and 
mantle, and is practically as easy to put 
on and remove as an electric lamp. The 
price of the outfit is but 35 cents retail, 
less than twice the price of the ordinary 
16 c.p. lamp; so that the consumer who 


does not wish to take the trouble to renew 


the mantle and chimney may simply throw 
the whole thing away, and replace it with 
a new one without feeling that he is com- 
mitting any extravagance. It is not nec- 
essary, however, to throw away the burner 
tube, as the chimney and mantle form an 
easily removable part. 

The burner gives about 50 c.p. rate in 





the same way as an electric lamp on a 
consumption of 134 to 3 feet of gas per 


hour. As the life of a mantle is practically 
the same as that of the ordinary electric 
lamp, and as this little burner gives four 
times the light, the cost of renewals if the 
entire outfit is thrown away is much less 
than that of electric lamps. 

Besides the great convenience of having 
a self-contained unit, this burner is of such 
size and dimensions that it can be used 
with the regular electric shades and glass- 
ware. This would seem to be a real case 
of “filling a long-felt want.’ The Wels- 
bach Company says; what is readily ap- 
parent, that the margin of profit on the 
burner is small, but that the demand should 
be sufficiently large to give a satisfactory 
aggregate. This burner should prove of 
valuable assistance to the gas companies 
in meeting the competition of the new elec- 
tric lamps. 
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The Bureau of Illuminating 
Engineering . 


The Bureau. of Illuminating Engineer- 
ing was established somewhat more than 
a year ago, for the purpose of affording to 
those who desired such services strictly 
impartial and high-class consulting illumi- 
nating engineering. The Bureau is. in- 
corporated under New York State law, 
and has offices at 437 Fifth Avenue, New 
York. Its personnel has recently been re- 
organized. Major E. L. Zalinski (U.S. 
A., Rtd.) assumes the presidency, and 
Mr. A. J. Marshall becomes the managing 
engineer. Major Zalinski is too well 
known to require any further comment; 
in fact, there are few American citizens 
who have a wider international acquaint- 
ance than the genial Major. Having be- 
come an authority on various phases of 
military science, particularly artillery, he 
became especially interested in the subject 
of illuminating engineering some ten years 
ago, and has devoted a considerable part 
of his time and his peculiarly fertile in- 
ventive talent to the development of il- 
luminating appliances since. 

Mr. Marshall has for a number of years 
past been in charge of the Engineering 
Department of the Holophane Company, 
and has made a wide acquaintance as a 
result of extended lecture tours through- 
out the country for the purpose of arous- 
ing public interest in this new science. 

There has been some tendency mani- 
fested, since illuminating engineering be- 
came generally recognized, to brand it as 
being a mere subterfuge of the large cor- 
porations interested in lighting to promote 
their commercial interests. Before accept- 
ing these criticisms at their face value it 
would be well for the disinterested reader 
to consider the facts in the case. Every 
new division of applied science has had to 
establish itself by its own unaided efforts; 
the first generation, so to speak, of any 
new profession must be self-educated. 
There are no technical schools at the pres- 
ent time giving a regular course in illumi- 
nating engineering, and those who claim 
membership in the profession to-day, and 
rightly so, have acquired their claim to 
the title by reason of the knowledge and 
experience that they have “picked up” 
from whatever sources were available. 
Naturally, the corporations dealing di- 
rectly with illumination, either in the pro- 
duction of luminants or illuminating ap- 


paratus, have afforded the greatest oppor- 
tunities for acquiring such knowledge, and 
what is really more important, have af- 
forded the first opportunities for bringing 
such knowledge to practical use. The in- 
evitable and legitimate result of these con- 
ditions is that illuminating engineering 
and illuminating engineers have thus far 
largely been both produced and employed 
by commercial interests. The fact that an 
illuminating engineer has received his 
training from, and been connected with, 
some commercial company cannot there- 
fore in any justice be cited as prejudicial 
to his ability and independence when he 
cuts loose from such employment and en- 
ters the field of consulting engineering. 
It is doubtful if any illuminating engineer 
in the country has had the advantages of 
dealing with a wider range of problems 
than has Mr. Marshall in the capacity in 
which he has served for the past several 
years. 

The advantages of utilizing the oppor- 
tunities of illuminating engineering to pro- 
mote the interests of lighting companies, 
both gas and electric, have been not only 
recognized, but enthusiastically indorsed 
by the most authoritative bodies in each 
class, namely, the National Electric Light 
Association, the American Gas Institute, 
and the International Acetylene Associa- 
tion. 

We are advised that it will be one of the 
special aims of the Bureau of Illuminating 
Engineering to give advice and assistance 
of this kind to such as may not find it 
expedient to maintain special illuminating 
engineering departments of their own. In 
addition to this, it is the purpose of the 
Bureau to afford a source of absolutely 
independent and unprejudiced advice to 
engineers, architects, and the general user 
of light. Such an enterprise ought to suc- 
ceed, and we sincerely trust that it will. 

Success, however, will depend largely 
upon two points: First, absolute freedom 
and independence in the specification of 
luminants and lighting devices. Personal 
pets and hobbies have no claims upon the 
consulting engineer in the exercise of his 
professional duties; and second, the skill 
and judgment with which the principles 
of illuminating engineering are applied to 
the problems undertaken. There is every 
reason to believe that in both of these re- 
spects the bureau will fulfill the expecta- 
tions of its numerous friends and well 
wishers. 
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A New System of Constructing 
Lighting Fixtures 


The two points in regard to American 
manufacturers which most impress the 
foreigner are the tendency to reduce 
everything to a system of standards, and 
to put up goods in handsome and con- 
venient packages. We noted something 
more than a year ago an innovation intro- 
duced by an enterprising manufacturer, 
which consisted in putting up a line of 
simple chandeliers in convenient and at- 
tractive packages so that even the house- 
holder could take them home and install 
them. We are now informed of a new 
scheme for constructing standard parts 
which may be assembled in a variety of 
ways, so that from the same comparative- 
ly few parts a large number of different 
fixtures can be formed. We are indebted 
to the manufacturers for the following 
description: 

Wakefield fixtures are not made in denomi- 
nations of 2, 3 and 4 lights, as are all ordinary 
fixtures, neither are they made in fixed styles, 
but they consist of a line of universal stems 
and arms that are interchangeable, these stems 
being adaptable for 1, 2, 3, 4 or 5 light fix- 
tures, and the arms are so arranged as to fit 
on any stem. 

The basic principle upon which our fixtures 
are~built is the patent body invented by our 
Mr. F. W. Wakefield, and this body is a solid 
metal casting, with the outlet holes so ar- 
ranged that the arms can be fitted in various 
groups, so as to make either a 2, 3 or 4 light 
fixture at the will of the user. 

The combination body is of such construc- 
tion that a stem fitted with this body can be 
used for either straight gas, straight electric 
or combination fixtures, and can be used for 
either a two light or three light gas, and I, 2, 
3 or 4 light electric, and two gas and one elec- 
tric combination, two gas and two electric, 
two gas and three electric, three gas and three 
electric, three gas and four electric, or three 
gas and one electric, combination fixtures. 

Ordinarily if a dealer buys one style of fix- 
ture and chooses to stock it in both straight 
gas and straight electric as well as combina- 
tion he must buy the two and three light of 
each of these three different styles. With 


Wakefield fixtures any stem can be used for © 


either gas, electric or combination, thus saving 
the dealer about two-thirds of his usual in- 
vestment. | 
The interchangeable feature of the arms 
also multiplies the assortment which he car- 
ries, as it allows him to use any arm on any 
stem, which is not usually the case. These 
fixtures also contain many labor saving ad- 
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vantages, as they are the easiest to. wire and 
fit of any fixture on the market, they having 
no nipples or inner iron body that needs 
cementing or to obstruct the wiring, and they 
are constructed with the end in view that in 
the fitting they will be simplicity itself. 


Adapters for Tungsten Lamps 


Thus far the commercial tungsten lamp 
can be operated successfully only in a 
vertical position. In order to use it there- 
fore in the so-called “ wireless clusters ” 
and chandeliers on which the sockets are 
placed at an angle, it is necessary to use 
some device by which the angle of the 
lamp can be changed. “ Necessity is the 
mother of invention”; the need has 
brought forth the thing. The Benjamin 
Electric Mfg. Company, of wireless clus- 
ter fame, have brought out a very neat 
and serviceable little adapter which shows 





THE BENJAMIN ADAPTER. 


for itself in the accompanying cut. It is 
fitted on one end with the exceedingly 
clever plug recently invented by Mr. Ben- 
jamin, which can be screwed into the 
socket without turning the attachment it- 
self. At the other end there is the usual 
Edison socket, and between the two a 
joint on the ball-and-socket order, permit- 
ting the lamp to be turned in a vertical 
direction no matter what the angle of the 
plug. 

The Dale Company, who have shown 
their alertness to improvements by bring- 
ing out a series of fixtures especially 
adapted to new lamps, have constructed a 
device on the same general lines, which is 
shown below. Like their fixtures, it is 
particularly well built, and of good me- 
chanical design. 
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With these simple and _ inexpensive 
adapters it is but a moment’s work to con- 
vert any cluster or chandelier into an up- 
to-date tungsten lamp fixture. 





(Meld, OVE 


ADAPTER. 


An Automobile Shade Holder 


A new shade holder especially adapted 
for use with prismatic reflectors is an- 
nounced by the Dale Company. The hold- 
er may well be called automatic, since it 
contains no screws or sliding contacts. 
It holds itself fast on the socket by spring 
clips, and the shade is held securely in a 
similar manner. It consists of but a single 
piece and is of very neat appearance, as 
shown by the cut below. 





THE DALE 


SHADE 


HOLDER. 


Annual Meeting of Fostoria 
Lamp Men 


The annual summer conference of the 
salesmen of the Fostoria Incandescent 
Lamp Co. was held during the week of 
June 20 at Ballast Island, in Lake Erie, 
near Put-in-Bay. It was attended by 
about 25 representatives from all parts of 
the United States, and an extensive pro- 
gramme was gone through with. The 
meeting was pronounced a marked suc- 
cess, and was an especially important one 
on account of the fact that this has been 
the first meeting held since all of the high 
economy units have been commercially 
perfected. 


Meeting of Lamp Testers 


A meeting of all the lamp inspectors in 
the employ of the Electrical Testing Lab- 
oratories was held in New York on July 
6th, 7th and 8th, inclusive. The following 
papers were presented and discussed: 

“Visual Inspections of Electric Lamps,” 
by ©, Ez-Currier: 

“The Best Procedure in Lamp Inspec- 
tion spy. Co lieestephens. 

“The Selection of Life Test Samples,” 
bys ri ea Alien: 

“The Effect of Varying Test Quantity 
Upon Rejections,” by W. F. Teneyck. 

Pugs im Photometry, by EB. b.-Peck. 

“Lamp Inspections at Purchasing Com- 
panies’ Storehouses,”’ by W. J. Bray. 

b Unes@ricrion.o: lamp: Value. by A. 
W. Minty. 

mnes Values of ‘Laboratory Tests,” by 
W. H. Robinson. 

“The Functions of a Lamp Inspector,” 
by Geo. He St) John. 

“The Responsibilities of a Lamp In- 
spector,” by L. J. Lewinson. 


Sunbeams in Darkest Africa 


THe ILLUMINATING ENGINEERING PuB- 
LISHING COMPANY, 
12 West Fortieth Street, New York. 


Gentlemen: 


As an item of interest to your readers in 
general, and as an indication of the rela- 
tive value of Tungsten lamps of American 
and German manufacture, I submit the 
following, received from one of our cor- 
respondents in South Africa: 

I have just heard from one of my cus- 
tomers for whom you furnished the only 
lot of Tungsten lamps for me, that these 
lamps which you have sent are the best 
lamps in the market, and that in spite of 
the higher price, he is ordering some more. 
This I am extremely glad to hear, and | 
hope that as a result of the trial he has 
given them, a good market for the lamps 
out here may result. 

The lot which you furnished. me came 
out with very slight breakage. In fact, 
there were only six lamps out of the 150 
which were broken in transit or in any 
way defective. 


Yours very truly, 
SUNBEAM INCANDESCENT LAMP COMPANY, 


A. S. Terry, Treasurer. 
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American Items 


New Books 


STANDARD HAND Book FOR ELECTRICAL 
ENGINEERING; by a Staff of Special- 
ists: Second edition, corrected; Mc- 
Graw Publishing Company, New 
York, $4.00 net. 


The second edition of this valuable work 
corrects several errors that were discov- 
ered in the first edition. The book is 
divided into twenty sections, covering 
every phase of the electrical industries. 
Each section is edited by some well- 
known authority on the particular topics 
treated. The interest in this volume to il- 
luminating engineers centers in section 12, 
on Illumination, which is treated under 
the following heads: Nomenclature; I]- 
lumination from Luminous Sources; Dis- 
tribution of [llumination; Requirements 
in Illumination; Shades and Reflectors; 
Incandescent Lamps; Arc Lamps; Vapor 
Tubes; Testing. The section is edited by 
Dr. Louis Bell, which is a sufficient guar- 
antee of both the accuracy and clearness 
of the matter contained. The elements of 
the mathematical basis of illuminating en- 
gineering are briefly given, together with 
a general summary of the data useful to 
illuminating engineers, that has thus far 
been accumulated. The book is essentially 
a work of reference, and has been brought 
strictly up-to-date. To those who wish a 
condensed source of information on all 
topics pertaining to electrical practice the 
book is well-nigh indispensable. 


AGENDA DE L’Etectro; illustrated with 
thirty-eight diagrams; price 5 francs. 
This is in small pocket-book form, and 


contains a large amount of condensed in- 
formation covering the general field of 
electrical engineering, especially adapted 
to conditions as they existed in Belgium. 
It is edited and published by Electro, the 
electrical journal of Brussels, Belgium. 


EvoLuTIoN OF THE LAMP AND Its RELA- 
TION to House FurRNISHING, by Jos. 
R. Bolton, Pottery and Glass, July. 


A short article tracing briefly the de- 
velopment of the lamp from its earliest 
known form to the present, with illustra- 
tions of modern types. The following ac- 
count is given of the invention of the 
lamp chimney, for the truth of which no 
authority is stated: 

Toward the close of the eighteenth cen- 
tury scientists began to give their attention 
to the oil and its possibilities, and several 
important improvements resulted. The flat, 
woven wick, held in a close-fitting support, 
was the most notable of these, and this was 
later followed by an attachment—which 
would be considered clumsy enough now, but 
which was hailed with great favor at that 
time—to do away with the smoking of the 
wick. The lamp chimney did not come into 
evidence until some years later, and was the 
result of an accident. One of the artisans in 
the shop of a Swiss chemist undertook, for 
purposes of his own, to heat a bottle over 
the flame of a lamp. The effort was such a 
success that the bottom cracked and fell out, 
leaving the man with the top of a bottle in 
his hand, which was becoming hotter every 
second. He placed the broken bottle down 
as quickly as he could, without waiting to 
see where it would rest, and it happened to 
come directly over the flame of the lamp, in 
an upright position. The change in the flame 
was at once noticed. There was no smoke, 


THE ILLUMINATING ENGINEER. 


no flickering, and the light was intensified 
many times. It was not long before this 
idea was brought to a successful conclusion, 
and lamp chimneys became immediately and 
universally popular. 


Heirs IN Rapip PRELIMINARY CALCULA- 
TION OF ILLUMINATION, by J. R. 
Cravath and V. R. Lansingh: Flectri- 
cal World, July 11. 


The authors have Seed. all the 
available data in which actual measure- 
ments of foot-candle intensity of illumina- 
tion resulting from lamps and apparatus 
in actual operation, and derived a set of 
empirical values showing the number of 
watts per square foot of floor area re- 
quired to produce an average of one foot- 
candle of illumination, using the various 
commercial lamps and reflectors now in 
common use under varying conditions as 
to the color of walls, ceilings, height of 
lamps, etc. Following are the values ob- 
tained: 

INCANDESCENT LAMPS. 
Tungsten lamps rated at 1.25 watts per 
horizontal candle-power; clear pris- 
matic reflectors, either bowl or con- 


centrating; large room; light ceil- 

ings; dark walls; lamps pendant; 

MOTI Met S teeta ent ts ee cy ey 0.25 
ame with very light walls............ 0.20 


Tungsten lamps rated at 1.25 watts per 
horizontal candle-power; prismatic 
bowl reflectors enameled; large room; 


light ceilings; dark walls; lamps 
pendant*height: S:to-15 feetis os .2..2 0.29 
Same with very light walls............ 0.23 


Gem lamps rated at 2.5 watts per hori- 
zontal candle-power; cléar prismatic 
reflectors either concentrating or 
bowl; large room; light ceiling; dark 


walls; lamps pendant; height 8 to 15 
USI iam 2A Ose © A 0.55 
Sane, with) very. light walls............ 0.45 


Carbon filament lamps rated at 3.1 watts 


per horizontal candle-power; clear 
prismatic reflectors either bowl or 
concentrating; light ceiling; dark 
walls; large room; lamps pendant; 
WeISTIB GRO ES Leet s.< wicca cide wvhiame « 0.65 
Same witneverys. lioht walls.< 4.6665. 0.55 


Bare carbon filament lamps rated at 3.1 
watts per horizontal candle-power; no 


reflectors; large room; very light 
ceiling and walls; height 10 to 14 
ae DG ain WARE htene ei See aera 0.75) tOr 5,5 


Same; small room; medium walls, 
7:25 t0'2.0 
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Carbon filament lamps rated at 3.1 watts 


per horizontal candle-power; opal 
dome or opal cone reflectors; light 
ceilings; dark walls; large room; 


lamps pendant; height 8 to 15 feet... 0.70 
Samiee wit meirente walls oo fay oa a 0.60 


NERNST LAMPS. 


Nernst lamp, 
; large 


110-watt, single glower, 
opaline ball globe; no reflectors 


room; light ceiling; medium walls... 0.50 
ARC LAMPS. 
5-ampere, enclosed, direct-current arc 


on I10-volt circuit; clear inner, opal 
outer globe; no _ reflector; large 
TOOM 2 NeteNt OstOe 4s FeCher a cee hes 0.50 


LicgHt AND Power IN A MODEL OFFICE 
Buitpinc, by H. Thurston Owens; 
Electrical World, July 11. 


An illustrated article describing the 
light installation of the German-American 
Insurance Building, New York City. 


DenveER’s FAmMous STREET LIGHTING, by 
R. Garland Gentry; Public Service, 
July. 

Shows a number of night views of 

Denver's streets, with brief descriptions 

of same. 


THE PAST AND PRESENT OF INCANDESCENT 
LicHTING, by Edward R. Knowles; 
Electrocraft, July. 

A conclusion of the article begun in the 
June number. It gives brief descriptions, 
with their relative advantages and disad- 
vantages, of the different kinds of in- 
candescent lamps. 


ILLUMINATION OF THE SINGER BUILDING 
Tower, Electrical World, July 11. 
Illustrates and describes the spectacular 
lighting of this famous structure. 


NuMBER OF LAMps FOR UNIFORM ILLU- 
MINATION, by Alfred A. Wohlauer; 
Electrical World, June 27. 

A mathematical discussion of the prob- 
lem of placing light-units having a given 
curve of light distribution so as to produce 
uniform illumination over a given area. 


Wuat Is Licut? by P. G. Nutting; Elec- 
trical World, June 27. 
The question is answered by a dis- 
cussion of the topic from the basis of 
mathematical physics. 
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Foreign Items 


ComPILeD By J. S. Dow. 


PHOTOMETRY AND ILLUMINATION. 


MopERNE SCHAUFENSTERBELEUCHTUNG, by 
Ker Stockhausen iG fe nie ae, 
1908). 

This article deals with show-window 
lighting. The author describes the recent 
exhibition devoted to this object, at the 
Augur display in Berlin, where a series 
of windows were erected and a number of 
different firms invited to compete in illu- 
minating them by means of any variety of 
illuminant. The author criticises the vari- 
ous methods adopted and divided the ex- 
hibits into good, bad and indifferent, ac- 
cording as they comply to a greater or 
less extent with the essential features of 
good shop-window-lighting mentioned in 
the article. This article 1s practically 
identical with that contributed in Eng- 
lish to the London Illuminating Engineer 
for April. 


EIN NEUES PHOTOMETER, by Dr. Lautsch 
(Hick. Ane. june wt). 


The author describes a form of the 
Rumford shadow photometer. Instead of 
moving one or both of the sources of light, 
as in the case of the ordinary type, he ar- 
ranges to move the rod, by means of which 
the shadows are cast, along a graduated 
scale. The method, however, seems to be 
only intended for sources of hght which 
do not differ in candlepower by more than 
25 per cent. 


VERGLEICH DER VERSCHIEDENEN TECH- 
NISCHEN METHODEN ZUR BESTIM- 
MUNG DER MITTLEREN HORIZONTAL- 
LICHTSTARKE VON METALFADENKAM- 
PEN, by C. Paulus (Zeit. f. Bel., June 
20). 


In this article the author reviews the 
merits of the three chief methods of ob- 
taining the mean horizontal candlepower 
of metallic filament lamps, namely, by (a) 
individual point to point methods, (0), by 
angle-mirror methods, and (c), by rota- 
tion methods in which either the lamp is 


rotated about its vertical axis or the lamp 
is kept stationary and a mirror is rotated 
round it. 

In the present article he shows a num- 
ber of polar curves obtained by all these 
methods by turning the lamp round about 
its axis while in position, and comes to 
the conclusion that, when dealing with 
metallic filament lamps, the mirror method 
is not superior to the point by point one. 


ELECTRIC: LIGHTING. 


ELECTRICITY OR GAS? THE PROBLEM OF 
THE SMALL CONSUMER, by J. D. 
Mackenzie (Elec. Rev., London, June 
I2 and 19). 


Mr. Mackenzie commences his article 
by pointing out that although it has been 
recently assumed, in discussions of tariffs, 
that it hardly paid to trouble about the 
small consumer as a means of revenue to 
supply companies, yet a large number of 
such consumers within a small area might 
be worth securing. He admits, however, 
the difficulty of the initial cost of instal- 
lation. He gives some curves illustrating 
the performances of gas-mantles and 
osram lamps and comes to the conclusion 
that the latter became the more economi- 
cal of the two illuminants when electricity 
can be got for less than 3% a unit. 


APPLICATIONS D’ELECTRICITE DANS LES 
Ecutses (l’Electricien, June 20). 


This article deals with the application 
of electric lighting to churches. The au- 
thor states that the common prejudice 
against modern methods of lighting in a 
church is giving way to the desire for 
good illumination. In this respect metallic 
filament lamps are at an advantage be- 
cause their drawback of not being obtaina- 
ble for high pressures and low candlepow- 
er is not here so serious. A series of il- 
lustrations of electric lighting in various 
continental churches are shown, but it is 
possible that many would find the meth- 
ods depicted unsatisfactory from the aes- 
thetic standpoint. 
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FoRTSCHRITTE IN DER GLUHLAMPEN-IN- 
DUSTRIE (Zeit. f. Bel., May 30 and 
June Io). 


A continuation of a series of articles de- 
voted mainly to recent patents referring to 
the technicalities of metallic filament glow 
lamp manufacture. The present instal- 
ment treats the question of supporting and 
winding filaments so as to avoid danger of 
breakage. 


DiE WANDERUNG DES ELEKTRISCHEN 
LICHTS VON DER KOHLE zUM METALL 


(Zeit. f. Bel., May 30 and June 10). 


An essay, published as a serial article, 
contrasting the development of electric il- 
luminants utilizing incandescent solid ma- 
terials, especially carbon, and those using 
incandescent vapors and metals. The pres- 
ent instalment of the article discusses the 
prospects of the mercury vapor lamp. 


A REPORT ON THE City LIGHTING, by A. 
A. Voysey, engineer to the City Cor- 
poration (London). 


A very complete report on the lighting 
of several London streets. Illumination- 
curves and tables of costs are shown and 
the author comes to the ultimate conclu- 
sion that, light for light, flame arcs cost 
about one-fourth as much as incandescent 
mantles to maintain. This report has been 
reproduced in several of London’s gas and 
electrical journals and the July number 
of The Illuminating Engineer (London). 
Its publication has given rise to considera- 
ble comment. 


GAS AND ACETYLENE LIGHTING. 


COMPRESSED GAS AND COMPRESSED AIR 
(G. W., May 30). 

This is an abstract of the recent contri- 
bution of Lux on the subject in the Zeit- 
schrift fiir Beleuchtungswesen. In order 
to secure the most favorable conditions 
to combustion in the incandescent mantle 
it is essential that the air and gas should 
be mixed in the correct proportions, and 
should come into intimate contact with 
each other. This may be done by means 
of a jet of high-pressure gas which sucks 
in air with it, or by a stream of high- 
pressure air, and in the present case the 
merits of the two systems are discussed, 
rather to the advantage of the second 
method. . 

An article in the Journal fiir Gasbe- 
leuchtung (June 13) discusses the same 
- point. 
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Brau Gas—A New Gas For ILLUMIN- 
ATING, HEATING OR COOKING (G. W., 
June 20). 

This new variety of gas is obtained by 
distilling at an exceptionally low tempera- 
ture when the heavier hydrocarbons come 
over and can be easily condensed into 
liquid. The liquid is kept under pressure 
in transportable cylinders, each of which 
can keep a 50 cp. light supplied for 480 
hours. It is claimed that the calorific pow- 
er of the gas is exceptionally high, and 
that the very high efficiency of nearly 100 
cp. per cubic foot of gas is obtainable. 

A series of papers dealing with acetylene 
lighting were contributed to the Interna- 
tional Acetylene Congress in London dur- 
ing the past month. Among these may be 
mentioned : 


ACETYLENE OR PeEtTROL-AIR Gas, by C. 
Bingham. 

The author sets out to prove that acet- 
ylene is both cheaper, healthier, safer 
and more convenient than its rival illu- 
minant, petrol-air gas. Considerable in- 
terest attaches to the paper because the 
consumer is practically limited to a choice 
of these two illuminants in remote districts 
where gas or electricity are not available. 
The paper, however, deals with the sub- 
ject entirely from the standpoint of acet- 
ylene. 


THE MANUFACTURE OF MANTLES FOR IN- 
CANDESCENT LIGHTING BY ACETYLENE, 
bys i--Cadenel 


Mantles intended for incandescent light- 
ing by acetylene have to be specially con- 
structed, owing to the great heat of com- 
bustion of the air-acetylene flame, which 
would destroy an ordinary mantle in a 
very short time. Such mantles are also 
much smaller than those of the ordinary 
variety and this again presents special dif- 
ficulties. M. Cadenel explains the manner 
in which some of these difficulties have 
been met. 

Several other papers dealt with new 
forms of acetylene burners and the prin- 
ciples involved. The doings of the con- 
gress are reported in the Jiluminating En- 
gineer (London) for July. See also Jour- 
nal of Gas Lighting, June 9 and Acety- 
lene for June. 





* Contractions used: 

Elec. Rev. Electrical Review. 

Klek. Anz. Elektrischer Anzeiger. 

G. W. Gas World. 

J. f. G. Journal fiir Gasbeleuchtung, etc. 

Zeit. f. Bel. Zeitschrift fiir Beleuchtungswesen. 
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DOVER, N. J.—Some adverse comment 
has been made on the action of the Com- 
mon Council in granting a contract to the 


Dover Electric Light Company for the 
town’s street lighting. While such comment 
may be made with the kindliest feeling, it is 
nevertheless frequently made without a com- 
plete knowledge of the facts in the case. 
The electric lighting company offered sev- 
enteen arc lights with a total 20,400 candle- 
power at $86 per light, and 244 incandescent 
with a total of 6100 candle-power at $17. 
The gas company offered to replace the arc 
lights with two gas lights on opposite cor- 
ners supplying a total of 2720 candle-power 
at a cost of $55; to put up gas lights with a 
total of 4880 candle-power, where the elec- 
tric incandescents now are, at $18.50. The 
candle-power offered by the company get- 
ting the contract was three and one-half 
times that of the gas company. There was 
a saving of $1.50 on each incandescent light 
and a gain of five candle-power. On the 
corners the gas company offered two lights 
costing $55 and having but one-tenth of the 
power of the electric light at $85. As far 
as the quantity of light and the price is 
concerned it is apparent that the Council 
could not have made any other decision. 


NEW YORK.—Consumers will no longer 
be forced to sign a contract with the com- 
panies for a year, but will be able to discon- 
tinue the use of electricity if they wish it at 
three days’ notice. Some of the companies 
have also agreed to waive that clause in the 
contracts which makes it incumbent on the 
consumers to pay a certain amount every 
month whether they have actually used any 
electricity or not. 

These changes have been made by the elec- 
tric light companies as the result of the in- 
vestigation which has been carried on by 
the Public Service Commission into the gen- 
eral situation. No order was issued by the 
commission, but the companies voluntarily 
accepted the Commissioner’s ideas. 


The Public Service Commission, denying 
the application of the Long Acre Light and 
Power Company to issue $10,000,000 of pre- 
ferred stock and $50,000,000 bonds in order 
to establish an electric lighting system in 
the theatrical district, declared frankly that 
a monopoly of a public utility was not al- 
ways detrimental to the public interests. The 
avowed purpose of the company was to en- 
able it to raise enough capital to build a 
plant of sufficient size to compete with the 
Edison Company and thereby lower the 
rates for electric lighting. 


SAN FRANCISCO, CAL.—Proposals for 
lighting the public streets and municipal 
buildings were received yesterday by the 
supervisors. The San Francisco Gas and 
Electric Company was the only bidder. Its 
bids were as follows: Sixty cents per 100 
cubic feet for gas furnished public build- 
ings; 4 cents per kilowatt for electric lights; 
8.07 cents a night for each street gas lamp, 
and 20.712 cents per night for arc lights. 


SYRACUSE, N- Y.—The Hammond law = 
regulating the public lighting of Syracuse 
has gone into full effect, after having been 
upon the statute books of the State for one 
year. A requirement that did not become 
operative until recently was the one specify- 
ing that the volume of illumination of a 
street arc lamp must be equal to a 2000- 
candle-power open arc lamp. The lighting 
company, however, had not waited until the 
time limit to comply with this regulation, its 
lamps having been bolstered up to- that 
standard by degrees for months past. To 
accomplish this it was found necessary to 
re-circuit its entire system, cutting the 
average number of lights on a current from 
seventy-five to fifty. While this work has 
not been entirely completed, it has been 
ascertained by actual tests that the require- 
ment of 2000 candle-power of illumination 
is being given by each lamp. 
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Give Your Kyes a Vacation 


The summer vacation of the city dweller and worker has become as gener- 
ally recognized as the Saturday half holiday; and both are the result of the in- 
tensity of modern urban life. 

Of all the mental and physical activities none are subjected to a greater 
strain by reason of the strenuous life of the present time than the organs of vision. 
The results of this are plainly shown m the increase of defective and weakened 
eve-sight. 

To look at any object requires visual effort, and 1s therefore a tax 
upon this most complicated and delicately constructed organ of the human body. 
All close vision, such as reading, writing, and the finer grades of mechanical 
work, are particularly wearing upon the eyes. 

The eye, like any other organ, rests only when combletely relaxed; and 
this occurs: only when the eyes are closed, or not focussed upon, 1. e., looking at, 
any particular object. 

The savage, who rarely has occasion to use close vision, and who is hab- 
itually out in the open sun-light, 1s practically never troubled with weak or 
defective eyes; and there is no surer way of strengthening or restoring eyes 
that have been weakened by over-strain than a temporary return to the condi- 
tions of primitive man. 

Leave books and printed matter of every description behind when you 
start on your summer vacation in the country. Leave your address with some 
trusted friend, and like Martin Luther, throw your ink-stand at the devil; your 
eyes are entitled to a complete rest, and have no business with the strain en- 
tailed by writing. Smoked glasses are a delusion and a snare: off with them. 
Give your eyes the benefit, while you may, of the natural, strengthening stimu- 
lation of open sun-light, with as complete freedom as possible from fixed vision. 

Vacations are for the purpose of rejuvenating body and mind by a natural 


combination of rest and pleasant exercise. Of all things, see that your eyes 
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get this vacation. 





BREAD SHEETING OF THE ORIENT, USED ALSO FOR LAMP CHIMNEYS 


Lighting-Effect Curios of Other Lands 


Bveatoe LL ODIAN, 


Some curious lamp-shades there are in 
diverse regions of the universe. During 
a month’s stop-over at Hawaii (en route 
to Australia) over a decade ago, the writer 
used to note how some of the natives used 
tree gourds, plain or tinted, as a shade 
over incandescent bulbs. That was in 
Honolulu,—the only town in the former 
Pacific Republic having a central station. 

But the prettiest and uniquest lamp- 
shade the product of nature, is indisput- 
ably the tree-growing silk-lace tufts of 
the tropical forests of the upper Amazon, 
and interior Peru. This exquisite natural 
woven fibrous product is not confined, 
however, to Latin-America. Similar lace- 
yielding trees also exist in the Antipodes, 
some islands of Oceania, in the Ganges del- 
ta; and also in the historic Tigris-Eufrates 
valleys, about half a dozen trees in all. 
True, they are all in the tropic or sub- 
tropic zone. 


The lace grows inside the branches; on 
stripping off the outer bark, the delicate 
looking fibre may be pulled out in sheets 
averaging a meter square (about 40 
inches). The matrons in their homes 
make a host of uses of it, almost quite 
as many, in fact, as the Oriental does with 
his bambusa plants, or the American In- 
dian does (or did) with his birch-bark. 
It adorns the table for lamp-shades, either 
in branch-tuft form or made up from the 
pulled-out sheets; as doilies, anti-maca- 
sars, bridal-veilings (half a dozen meter 
square sheets being united to form 
a singularly beautiful and appropriate 
nuptial vestin), communion veils, zephyr- 
like portieres, curtainings, mantillas; and 
so on through a score of other uses. The 
specimen illustrated is only a small pock- 
et-example, but is sufficient to give a fair 
idea of the meter-long lengths. Moreover 
it is the only exhibit of the material im- 
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mediately available for depicting here. 
The same regions of Latin-America pro- 
duce in great numbers the fire-flies of 
such (momentary) luminosity that it is 
possible to read print thereby, although of 
course not practical for steady reading. 
Many of the haciendas and planters will 
keep three or four of them under inverted 
glass vases in their offices and outbuild- 
ings, for (on slight agitation) yielding a 
momentary glare sufficient to grope one’s 
way, or feebly locate an object in the dark. 





LAMP SHADE 


MADE OF NATURAL 
TREE-LACE 


During trips over a score of years ago, 
through the Southern Republics from Mexico 
to the Plata, I have sometimes seen them 
so numerous flitting and sparkling from 
bush to bush in the dark as almost to 
make one believe the bush was being 
slowly consumed by a coruscation of 
orange-red incandescent twinklings. Hs- 
pecially as, in the solitude of the tropical 
forests, the noise made by the fireflies re- 
sembled slightly the crackling of burn- 
ing furze. 


The Paris weekly “La Nature,” contained — 


a few months ago actual photographs of 
books taken solely by the light yielded by 
placing a few of the fireflies thereon, and 
the book-titles were distinctly readable. 
Of course, the exposure was a lengthened 
one. Being always interested in the phe- 
nomenon of natural illumination, as well 
as the science of artificial lighting, I have 
ever considered the fireflies of Tropical 
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America one of nature’s most beautiful 
creations, on a small scale. 

In the larger American cities, there are 
a few select lighting-expert firms who make 
a specialty of giving antique or quaint 
effects to the environments of modern il- 
lumination. Every source on the his- 
tory of lighting has been ransacked for 
designs and details and data various. It 
must be admitted that their ‘‘reconstruc- 
tion” of Medival effects are highly credita- 
ble, and apparently there is nothing more 
for them to follow up in ancient ideas, yet 
I think as an observant trader, I can still 
tell them something they don’t know, yet 
“as old as the hills.” 

In the Kibitka (folding  trellis-work 
tent) of the Central Asiatic nomad, you see 
a peculiar translucent lantern for stead- 
ying the tallow-fat container light from 
air currents. It looks like parchment, or 
paper, but is neither. It is simply bread— 
a strip torn from their bread-sheeting, 
and improvised around the lighted contain- 
er. In the bazars of the Kalifats, this 
bread-sheeting is sold like cloth, by the 
40 inch yard, or meter, and the lengths 
vary from three to ten meters. The width 
is about one meter. It is always sweet- 
tasting, the nomads preferring a carbo- 
hidrat to salt in their bread; the sodium 
would aggravate the agony of thirst in the 
parched deserts. So the wheat-flour is 
compounded, not with water and salt, but 





DRIED FRUIT SHEETS 


USED FOR MAKING 
COLORED LANTERNS 
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simply the expressed pulp of dried sul- 
tana raisins. This renders the bread- 
sheeting—which is no thicker than tough 
brown paper—ever pliable, and it can be 
crushed up in the hand without leaving a 
crease even. 

Its primary use is of course as a food; 
its secondary uses are multiple. It is cur- 
ious how the brain of a nomad develops 
ingenuity when forced to do so. Lack- 
ing a metal container for his fat-light, he 
deftly extemporizes a seamless flush-sided 
little vessel of this bread and encloses in it 
a lantern of bread. He will also use it as a 
makeshift temporary windowing, and as an 
awning against old sol’s rays. He will 
use it, in lieu of paper, for scribbling his 
Arabic memos on; and the merchants in 
the bazars will use it as a folio cover to 
keep together their cahiers of papers. It 
is always dry and cleanly to handle, and 
for use as bread may be preserved for 
years. The bread-sheeting is never baked, 
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just sun-dried. 

More as fantasy than for practicabil- 
ity, the nomad will sometimes use the pure 
fruit-sheeting as a lantern. This is the 
pressed-out pulp of apricots, sundried in big 
sheets; and, by employing different fruit- 
sheetings, a unique gala-effect is obtained 
in lantern illumination; and the kibitka- 
dweller in the desert celebrates his ram- 
adan with a queer lighting eclat that is 
to his credit. 

Then, at a pinch, when hungry, he wilil 
go round chewing-up the fruit and bread 
tallow-containers and lanterns! 

The use of these peculiar food-lanterns 
is all very well in a dry climate; if rain 
soaks them, they collapse. In fact, the 
Arab uses his lantern as a “family bar- 
ometer”’; when it feels moist, he knows that 
the air is so saturated with humidity or 
indicative of the approach of unsettled 
weather, that he adapts his working ar- 
rangements accordingly. 


Welcoming the Elks to Fort Worth, Texas 





A LUMINOUS 


WELCOME 


It is better to shine by reflected light 
than not to shine at all. Not long ago 
the Elks held a convention in Dallas, Texas. 
Fort Worth is a town some thirty miles 
distant, which, as distances go in Texas, 
makes it a very near neighbor; conse- 
quently its citizens showed their neighbor- 
ly feeling by welcoming the Elks to Fort 
Worth. One of the means of expressing 
this welcome is thus described by a cor- 
respondent. 

“The photo shows a decorative piece 
which we installed in this city during the 
Elks Convention; the Convention was held 
in Dallas, Texas, but owing to the close 
proximity of that city to Fort Worth, we 
had almost as many visitors as Dallas. 
The business men anticipating the event 
contributed to defray the cost of the dec- 
orative pieces shown. From the top “Wel- | 
come” to the bottom of the clock dial it 
measures 341% ft.; at its widest part, 18 
ft.; diameter of clock, 10 ft. Four hundred 
and twenty-seven 16 c. p. lamps were 
used in the entire piece, all white frosted 
lamps, with the exception of the letters 
BaP.nOeer andthe’ figure 11 on the 
clock dial.. These lamps were natural col- 
ored, purple glass. 
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FIG. L 


FIG. 2 
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Street Lighting Fixtures—Some New York Examples 


By H. THURSTON” OWENS: 


Makeshift street lighting fixtures are 
slowly disappearing from the streets of 
American cities, and in their place there 
have been many handsome installations. 

Probably one of the most unsightly fix- 
tures which have disgraced, rather than 
graced our thoroughfares has been the 
Open Arc, with its large hood, and usually 
supplied from an overhead circuit. One 
of these relics is shown in Fig. 3 being 
on private property at the foot of 23d 
Street, New York City. The Ferry Com- 
pany operating here also use are lamps 
for the purpose of signal lamps, the globes 
being white, red and green, one being 
shown in Fig 2. 

An improvement upon the older type is 
shown in Fig. 1, where the open arc has 
been replaced with one of the enclosed 
type, with opal inner and clear outer 
globe and the base of the post is of cast 
iron The wooden columns are gradually 
being replaced with iron and the lamps 
are suspended from a crook, as shown in 
Fig 4, the distance from pole to lamp be- 
ing 18 inches 

This lamp is in Battery Park, and is one 
of the few on the Island of Manhattan 
supplied from overhead service. 

This shaft and crook in connection with 


a larger base is the style in general use in 
the residence districts. See “Illustrated 
Engineering Magazine,” ’08, pp. 139. 

When lamps are located in the center of 
the roadway a type similar to the old style 
is used, being illustrated in Fig. 6, known - 
as the Lyre Pattern. This style is in 
vogue in Europe, especially on Boulevards 
where the lamps are located upon Isies 
of Safety, one of the best examples being 
Boulevard Capucines, Paris. See “Jilumi- 
nating Engineer,’ Nov. ’07. 

Upon some of the downtown streets the 
elevated railroad has been erected over 
the sidewalks, and in order to locate the 
lamps so that they will light effectively it 
has been found necessary to construct a 
large number of fixtures, each of a special 
design to suit the individual case. 

One of these lamps is illustrated in Fig. 
8, the base being the same as shown in 
Figs. 4, 5 and 6, but the column and arm 
are of special design, conforming as near 
as possible to the general lines of fixture 
shown in Fig 4. 

For suburban, series are lighting, from 
overhead circuits, the lamps are usually 
suspended quite close to the pole, carrying 
the transmission line, although a number 
of mast arms are in use. 
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FIG. 4 


A rather unusual example of this latter 
type is shown in Fig. 1, the arm being of 
wood and ranging from 14 to 17 feet in 
length. These are to be found on Staten 
Island, which is the Borough of Rich- 
mond. 

Practically the same idea has been fol- 
lowed in the design of the lamps erected 
upon the Ocean Parkway, Brooklyn, 
shown in Fig. 9. In the latter case the 
lampposts are handsome iron castings, 
supplied from underground circuits. The 
object of these long arms is to bring 
the lamp beyond the trees, thus avoiding 
heavy shadows on the roadway, where 
they would be most objectionable. 

An improvement upon these posts is 
found upon Seventh Avenue, Manhattan, 
where a very large installation is nearly 
completed. This street is a Boulevard ex- 
tending from the north end of Central 
Park to the Harlem River, a distance of 
Over two miles. 

The street is laid out with center plots 
in which trees will be planted to conform 
with the sidewalks which are lined with 
immense elms. 


FIG. 5 
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The blocks are 260 feet long, and there 
will be two lamps at each intersection 
upon diagonal corners, of the type shown 
in figure 7, and at the middle of each 
block in the center plot is a lamp simi- 
lar to the one shown in Figure 5, although 
somewhat taller. 

The feature of the corner posts lies 
in the fact that they are adjustable to the 
extent that both shaft and arm can be 
made of the desired length without ma- 
terially altering the general lines of the 
fixture. 

All of the globes used in this installation 
are dense opal, and the general absence 
of shadows is very noticeable. 

That the interest on this subject is not 
confined to New York City is well illus- 
trated by the reports from various cities 
throughout the country. In the August, 
1907, number of “The Illuminating Engi- 
neer” the author called attention to the 
conditions in some of the larger cities 
and in the short space of time which has 
elapsed there have been reporis of great 
progress. 

Buffalo, N. Y. A contract has recently 
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FIG. 7 


been awarded to replace all of the open 
flame gas lamps with those of the mantle 
type. 

Chicago, Ill. Lamp-posts made of con- 
crete have been erected by one of the 
Business Men’s Associations, on one of the 
principal streets, and in another district 
very complete plans are under way for the 
lighting of a large number of downtown 
streets. 

Denver, Colo. Another of the business 
streets is to have ornamental lighting, 
and the post to be used is of a much light- 
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er type than the present installation on 
Sixteenth street. 

Salt Lake City, Utah. Mantle gas lamps 
were recently installed for trial, and prob- 
ably a number have been erected ere this. 
Additional lighting here is very badly need- 
ed. 

San Francisco, Cal. Plans have been 
approved for a combination light and 
trolley pole similar to those in use in 
Denver. 

Los Angeles, Cal. Additional lamp- 
posts of the ornamental type are to be in- 
stalled. 


Diagnosis under Artificial Light: 


Its Difficulties and a Solution of the Problem 


By A. Cressy Morrison. 


Most physicians recognize the difficulty 
of accurately judging the condition of 
tissues by means of artificial illuminants. 
The difficulty has, however, usually been 
accepted as inevitable. Until recently, no 
artificial illuminant has been known which 
has the balanced spectrum of sunlight, and 
so, where diagnosis has been necessary by 
means of artificial illuminants, the physi- 
cian has done the best he could, occasion- 
ally correcting his opinion after a verifica- 
tion of the examination by daylight. 

The eye through all ages, has adapted 
itself to see by daylight. Its evolution 
has been wrought in harmony with the 
solar spectrum. The seven colors of the 


solar spectrum have given intensity; com- 
bined, they make white light. All artifi- 
cial illuminants, save acetylene alone 
have an excess of one color or another. 
City gas light has an excess of red, Kero- 
sene an excess of yellow and red, the 
Welsbach burner an excess of green, the 
are light an excess of violet, the incan- 
descent an excess of orange and red. Acet- 
ylene, on the other hand, has the seven 
colors in such intensity that compared 
with sunlight, the difference is negligible. 
The excess of one color or another in ar- 
tificial illuminants upsets the judgment of 
the physician, and is bound to have an 
effect upon the validity of a diagnosis. If 
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the eye has adjusted itself to see best by 
daylight, then, under daylight, colors have 
their normal values, and the mind, trained 
and adjusted to base its conclusions upon 
what the eye reports, can only with the 
greatest difficulty make the proper addi- 
tions and deductions that an accurate 
conclusion may be reached. How can 
the mind say to the eye, which reports ac- 
curately what it sees, “You are deceived. 
The light by which you see that tissue is 
a distorted light. Therefore the color you 
report is not the real color of the object 
as seen by daylight. It is not so red as 
you say it is. Therefore the inflamation is 
not so bad, therefore the case is not so 
serious.” 

We seldom think of it, but there is liter- 
ally no color. The blue sky is not blue, 
but light makes it appear so. Light, fall- 
ing upon particles of matter, is diffused, 
but space, where there is no matter which 
will hold light, is absolutely black. The 
silver moon is matter, and this matter re- 
flects the light of the sun to us. There- 
fore the moon is visible. The green grass 
reflects to our eye the green rays which 
come to it from the sun. Speaking broadly, 
if it could not reflect the green rays and 
could not reflect any other, the grass 
would be black. Color, therefore, does not 
exist except as the waves of light are 
thrown back into the eye from the object 
upon which we look. Waves of a certain 
length have a certain color. The slowest 
rays are red, and the quickest visible rays 
are violet. If an object absorbs and neu- 
tralizes all the rays or waves except the 
very long ones, and these are thrown back 
to us, we say the object is red. All light 
and color and every wave has ceased but 
red. The application of this to diagnosis 
must be immediately apparent. If a tissue 
is examined under city gas light, in which 
the spectrum shows that there is a large 
excess of red rays, then a tissue, which in 
daylight would be normal, would, under 
city gas light, appear to be much redder 
than it really is. The eye accurately 
reports the excess of red color, and as in- 
flamation increases the ability of a tissue 
to reflect red rays, the mind instantly says 
the tissue is inflamed, while, as a matter 
of fact, it is not the tissue which is 
inflamed, but to put it in a curious way, 
it is the light which is inflamed. It has an 
excess of red. If a physician is examining 
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tissues under a green light, the tissues 
have an abnormal and ghastly appear- 
ance. Green light, if thrown upon a red 
surface in sufficient purity, leaves the 
red without light, therefore, the red ap- 
pears black. If green rays fall upon a 
surface which in daylight would be red, 
the surface cannot respond; therefore, it 
has no color, and in the absence of color, 
it is black. 


It is unnecessary to go further in this 
line of thought, as physicians are already 
fully aware of the difficulties of proper 
diagnosis with artificial light. There are, 
however, some phases of the subject which 
are not always given consideration. In 
the case of an examination of the blood, 
to discover an anaemic condition, it should 
be remembered that, if examination under 
artificial illuminants is made, with an il- 
luminant giving an excess of red, the con- 
dition of the blood appears much better 
than it really is, and under an illuminant 
which is deficient in red, the apparent 
condition of the blood is much worse than 
it really is. 

So important is accurate judgment to the 
physician and the surgeon that the adopt- 
tion of acetylene, which is really daylight 
at night, in the operating rooms of hos- 
pitals is being seriously considered. The 
spectral similarity between acetylene and 
sunlight has only been recently brought to 
the attention of physicians, but its advan- 
tages were immediately recognized. 

Acetylene is within the reach of every 
physician, and especially those in the 
country, as an individual household gen- 
erator is now made by manufacturers in 
almost every city, which will produce 
acetylene for lighting an entire house, at 
a cost, candle power for candle power, 
which compares favorably with city gas 
at a dollar per thousand cubic feet. The 
apparatus and piping are not expensive 
and can be put into any house by a good 
plumber in two or three days without dis- 
turbing furniture or walls. Over 150,000 
individual installations are now located in 
country homes throughout the United 
States, so that its safety and utility are 
completely demonstrated. Many physi- 
cians have adopted acetylene as the com- 
mon illuminant for their homes, and find it 
of inestimable value in their practice, and 
of great benefit to their patients. 
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An example of effective illumination 
is that recently installed for MacDonald 
& Campbell, an up-to-date clothing and 
men’s furnishing house at 1334-36 Chest- 
nut St., Philadelphia. 

The question of lighting has been taken 
up many times by this firm, and several 
changes have been made. In 1905 they 
began to change over from 5 am. to 64% 
amp. ares. changing first the lower floor 
and finally last year completing the change 
practically throughout the three floors, and 
although the resultant illumination was 
not entirely satisfactory, the changes are 
quite noticeable in the monthly bills re- 
ceived from the Company supplying cur- 
rent, same having increased very consider- 
ably as shown by the following statement 
of current percentage increases from Dec., 
°02, to Aug., ‘08. 


03 over same period ’02, 25% 
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The periods taken being from Dec. to 
Dec., excepting 1908, which is Dec., 07, to 
Aug., ’08. 

The increases up to 1905 are probably 
due equally to increased use of current 


Practical Problems in 
Tbuminating Engineering 








CoS Be 
Se ES 


THE ILLUMINATING ENGINEER. 








itaaua 






SOLO TTC TAC ELC 


wa! 


rc] 
Bal \\m 
wi 


The Illumination of a Clothing 


Store. 


By NorMAN MACBETH. 


and higher meter efficiency. During 1906 
arc lamps were changed to lamps of high- 
er amperage and more lamps installed, 
also in 1907, changes were made in the 
are lamp installation using 614 ampere 
arcs practically throughout the three 
floors. It is just possible that some of 
these increases may be explained by the 
percentage of cloudy days each month or 
each year as compared to those of some 
other month or year, in accordance with © 
statements furnished by many companies, 
giving condensed Weather Bureau reports 
as a panacea for high rates, unsatisfac- 
tory service, poor voltage regulation and 
generally as an invaluable aid to the Com- 
plaint Dept. Or perhaps as a Central Sta- 
tion man explained, “During the period 
when our load approaches the peak on our 
already rather heavily loaded lines, to 
protect ourselves from the ‘hot hairpin’ 
effect which consumers are not generally 
slow to notice, we raise the voltage above 
normal. Of course, this means increased 
total charges, but with incandescent 
lamps the watts per c. p. are greatly re- 
duced, and the lamps are consequently 
burning at a higher efficiency. If con- 
sumers would turn off a sufficient number 
of lamps equivalent to the increased candle 
power, there would be fewer complaints 
about excessive and unaccounted for in- 
creases in charges.” 

Third Floor:—On this floor nine arc 
lamps were in use, at outlets 18 to 20 
feet apart in the front and 14 feet in the 
rear. Six lamps were used in the front 
and three in the rear section. In the 
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rear, on the floors above the first, the 
light shaft shown by the outline of sky- 
light on plan Fig. 2 cuts through reducing 
the floor space. As the ceiling was low 
a short close setting 4-light fixture was 
used with 100 watt tungsten lamps in 
front section and 60 watt tungsten lamps 
in the rear, using the old outlets. The 
are lamps on this floor were measured in- 
dividually and ranged from 800 watts maxi- 
mum to 600 watts minimum, the average 
being 657. 

Height of ceiling, 11’ 8”. 

Heleht to lamps, 10’ °6”. 

Total sq. feet area, 3160. 

Total watts are lamps, 5900. 

Total watt tungsten lamps, 3120. 

Reduction in current, 47%. 

Watts per sq. ft., .987. 

Second Floor:—On this floor the condi- 
tions on the third floor were duplicated in 
arc lamps and general layout with the ex- 
‘ception of the ceiling height. A fixture 
similar to that used on the first floor, (as 
shown by the photograph), was installed 
on a shorter chain. 





Height of ceiling, 14’. 

Height to lamps, 11’. 

Total sq. feet area, 3160. 

Total watts are lamps, 5900. 

Total watts tungsten lamps, 3120 

Reduction in current, 47%. 

Watts per sq. ft., .987. 

The illumination measurements were 
not taken in either of the above floors, but 
same would not average less than 5 foot 
candles, the illumination being very satis- 
factory, as it was through the work done 
on the third floor that the order was given 
to proceed with the rest of the building. 

First Floor:—The main clothing and 
furnishing sales department on this floor 
was formerly illuminated by eleven 6%4 
amp. are lamps with porcelain reflectors 
and opal inner globes only, at a height of 
9 feet from floor to are. Hach arc was re- 
placed by a 4-light chain fixture, as shown 
by photograph Fig. 1, using 100 watt tung- 
sten bowl frosted lamps throughout. Holo- 
phane 7391 reflectors were used on the 
fixtures on all three floors. This reflector 
with a 100 watt tungsten lamp has the 
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maximum candle power at 38 degrees. 
Special holders were used, spun from 
heavy metal for the form H_ position, 
sweated securely to the socket shells, hav- 
ing the set screws for attaching the glass 
which all porters understand how to han- 
dle. They. may perhaps break a reflector 
by setting the screws up too tight, but they 
are not so liable to pull holders or sockets 
off the fixtures. 

These fixtures were hung at a height of 
12 feet, and are well out of the line of 
vision, enabling those using the light to 
work with what is undoubtedly an easier 
condition for the eyes. Though the inten- 
sity is high, the distribution is excellent, 
and the fixtures are a sufficient distance 
from the ceiling to prevent that spotted 
light and shadow effect so noticeable where 
short fixtures are used. Considering the 
distance between outlets, the fixtures as 
hung are above the critical point of the 
light distribution of the reflector used, se- 
curing a remarkably uniform distribution 
as reference to curve of intensity on coun- 
ter shows. The maximum variation being 
but 18% from the mean on this plane—this 
has been shown graphically on floor plan 
Fig. 1—is a smaller variation than the 
eye can appreciate. 

In “The Lighting of a Shoe Store,” de- 
scribed in the March number of the ‘II- 
luminating Engineer,’ a variation on the 
plane of 33 1-3% could not be detected by 
the observer without an illuminometer. 
The line 33 1-3% below the maximum is 
shown on illumination curve Fig. 2 indi- 
cating how much greater the variations 
might have been and still meet the spec- 
ifications of uniform illumination. 

The higher illumination intensity oppo- 
site stations S to U is undoubtedly due 
to the fact, that three of the rear fixtures 
in the east row are four feet closer to the 
west counter than those in the front part 
of the store. 

A Sharp-Millar Illuminometer No. 2 
(standardized on a bar photometer before 
and after the tests) was used, and up- 
wards to 200 observations taken at the 
stations and with the results indicated on 
plan Fig. 2. 

It is worthy of note that while all our 
calculations so far as uniformity of distri- 
bution is concerned, were borne out by the 
observed results, the intensities were 
higher, but unfortunately sufficient data 
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was not taken to permit conclusions as 
to the co-efficient. of reflection. It is, 
however, no negligible quantity, the ceil- 
ings and walls being finished in light buff. 
Measurements were taken on the plane 
at the height of 4 feet d to 1, and are on 
the minimum line across the room; 1 to 5 
show the maximum under fixtures and 5 
to 9 the maximum across the room be- 
tween fixtures. In the neckwear and hos- 
iery departments many color vafues which 
were badly distorted by the excess of blue 
and violet of the arc lamps are now re- 
ported as satisfactory and nearer their 
true values. While the illumination from 
the tungsten lamp is far from daylight, its 
contribution to that part of the spectrum 
best appreciated by the human eve cannot 
be overlooked and should not be under 
estimated. 

mie -=photograph — of «this floor — Fie. -1 
was not retouched, the lens used was 
stopped down to F-32 and 7% minutes 
exposure given. 

SUMMARY OF First Fioor. 

Height of ceiling, 18’. 

Height to lamps, 12’. 

Height of test plane, 4’. 

Height of lamp above test plane, 8’. 

Total sq. ft. of floor, 3780. 

Total watts tungsten, 4600. 

Number of lamps 100 watt tungsten, 46. 

Total watts previous installation, 7547. 

Are lamps, average 657 watts, 11. 

8 c. p. lamps carbon, 4. 

16 c. p. lamps carbon, 4. 

Reduction in current, 39%. 

Number of test stations on counter, 14. 

Total number of test stations, 42. 

Mean foot candles on test plane on west 
counter, 5.58. 

Maximum variations below 
counters station U, 11%. 

Maximum variation below mean to coun- 
ters station U, 11%. 

Average foot candles throughout store, 
6.00: 

Watts per sq. ft., 1.217. 

Foot candles per watt per sq. ft., 5.2. 

Watts per sq. ft. per ft. candle, .192. 

MacDonald & Campbell appreciate that 
the intent of a window display is to sell 
goods, and those windows only are good 
which brings in customers, figuratively 
draw them through the windows. Dis- 
plays that fail to make sales through be- 
ing improperly illuminated, fail from a 
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business standpoint. These windows being 
in the neighborhood of the largest office 
buildings in Philadelphia, and the heart 
of the better class theatre district, contri- 
bute to sales from before sundown to 
midnight every night except Sunday, mail 
orders being received daily for goods noted 
in the window display. 

“Our windows never have been satisfac- 
tory,” although they were above the aver- 
age, results did not meet this firm’s stand- 
ard. The lighting was from trough reflec- 
tors in the top front of each section with 
vertical trough reflectors on each side, 7 
reflectors with a total of 44-16 c. p. lamps 
in each of the front windows. In the win- 
dow shown in Fig. 3, the vertical troughs 
were of little value beyond the nearest 
form which really received too much 
light, making more noticeable the lack 
of sufficient illumination on the bulk of 
the goods in the window, which the top 
reflector alone could not cover. This re- 
sult was not so noticeable in the furnish- 
ing goods window where the reflection 
values are much higher. The average ob- 
served intensity in these windows was 10 
foot candles. ; 

In the calculations for these windows a 
specification curve H, B, C, D, E, F, G, Fig. 
5, was plotted, the curve of the reflector 
used is shown A, B, D, K, Fig. 5. This was 
secured by using a 6060 Holophane with a 
cut of 15 degrees on the bottom with 
a holder giving a position about 14” less 
than the form H. It was known that a 
considerable portion of the flux from the 
minimum side of the curve HE, F, G, Fig. 5, 
would be reflected from the plate glass, 
building up the illumination in the froni. 
That this result was secured is shown by 
the curve taken on the floor of the win- 
dow with the illuminometer, all the val- 
ues being in. 

A point worthy of note is the consider- 
able increase in illumination in the win- 
dows aS measured by illuminometer over 
that calculated from the polar distribu- 
tion curve, the calculations without any 
addition for reflection being approximately 
a third lower. A flux calculation check- 
ing within 5% is secured by the mean of 
the flux to 40% on the maximum side and 
20% on the minimum, giving 146 lumens 
per unit, the lumens actually effective be- 
ing 153.6, the latter figure is the result 
of an average intensity of 30 foot candles, 
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FIG. 5 


as measured by the illuminometer, secured 
from 5 lamps on the floor plane of 25.6 
square feet. The maximum secured, 42 
foot candles, together with the average, 
may seem excessive; however, from meas- 
urements taken outside at an approximate 
height of 5 feet and a distance of 4 feet 
from the window, the intensity reaching 
the eye is not excessive, the coefficient of 
refiection in the clothing window being 
low. An equal quantity is reflected from 
the furnishing window using 3 lamps per 
section only. The circuits in the six sec- 
tions are arranged separately with a con- 
trol of two or three lamps per section as 
may be desired. In this way the illumi- 
nation may be varied according to the 
goods used, thereby preventing a section 
having lighter goods commanding atten- 
tion at the expense of the others. From an 
experiment made with one section with 
the goods removed, it was shown that the 
illumination on the sidewalk is largely due 
to the light reflected from the goods. 
Some difficulty was experienced on ac- 
count of the deck of the windows being 
but 8’ 6” above the sidewalk, and because 
of the peculiar construction as shown in 
detail Figs. 8 and 9, lamps could not 
be brought nearer than 15” to the front of 
the window. It was also necessary to in- 
stall the new equipment and change over 
from the old system, without disturbing 
the window displays; as may be noted in 
the ‘before and after’ photographs Figs. 3, 
4, 6 and 7, the same goods being dis- 
played with the single exception of the 
east section of the west window, the gen- 





FIGS 7 


THE ILLUMINATING ENGINEER. 


eral character of the goods in this section 
being similar did not interfere with a fair 
comparison in the photographs of the two 
methods of illumination The photograph- 
er failed to judge the illumination values 
in the new windows, the instructions be- 
ing to give each installation the same 
time and stop, Figs 3 and 6 were given 
2 minutes with F-11, which exposure was 
found to be too long for Figs. 4 and 7—the 
stop was reduced to F-16 with exposure of 
2 minutes. The photographs Figs. 4 and 7 
were taken on the night following the tak- 
ing of Figs. 3 and 6. Attention should be 
directed to the even intensity of illumi- 
nation on all parts of the display, the 
shadows are sufficiently defined to bring 
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out the detail and are in the direction 
most natural for the observer. 


SUMMARY OF THE FRON?T WINDOW. 


INSTALLATION. 
' Height of windows, 7’ 3”. 

Height to lamps, 7’ 2”. 
Height of lamps above test plane, 6’ 71%”. 
Total watts tungsten lamps, 3000. 
Number of lamps 100 watt, 30. 
Total watts previous installation, 4400. 
Number of lamps 16 c. p. 50 watt, 88. 
Reduction in current, 32%. 
Maximum foot-candles in windows, 42. 
Average foot-candles in windows, 30. 
Watts per sq. ft, 20. 
Watts per sq. ft. per candle, .666. 


SUMMARY. 

Grand total wattage of tungsten lamps, 
14,440. 

Grand total wattage of lamps removed, 
24,247. 

Total current reduction, 42%. 

Cost comparison of this installation 
should be based on current cost plus lamp 
renewals. The labor cost for replacing 
lamps and cleaning reflectors will be off- 
set by that required in cleaning and trim- 
ming the arcs, and carbon costs will easily 
cover glass breakage. 

From meter readings taken daily from 
the completion of the installation the net 
reduction is approximately one-third under 
the same period of 1907. However, as a 
number of 16 c. p. carbon filament lamps 
are used many hours per day in the base- 
ment some remaining on continuously, 
they hold the percentage down when con- 
sidered with the comparatively small store 
load used at this season, the winter 
months being more than double July and 
August without any change of conditions 
in the basement. The net reduction on 
the year’s bills will easily exceed 40%. 
This saving will be sufficient to write off 
the entire investment for installation on 
the three floors and windows within one 
year. Lamp renewals on the basis of 
800 hours life will amount to approxi- 
mately $300.00 per year at the present 
prices as supplied by the Philadelphia 
Hlectric Co., viz., $1.50 for 100 watt, $1.25 
for 60 watt and $1.00 for the 40 watt 
lamps. There is no guarantee as to life. 
Lamps ordered in quantities will be 
screwed into the sockets, are lighted and 
signed for. 
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Someone has remarked that you can 
dine publicly in New York according to 
_ the manners and customs of every Civ- 
ilized nation under the sun except Amer- 
ica. No matter what may be the country 
of your birth, the particular dishes that 
are characteristic of your native land, 
served probably by natives of your coun- 
try, and to a greater or less extent amid 
surroundings including the guests them- 
selves, that are more or less strongly rem- 
iniscent of your native heath, may be 
found if sought for. The single exception 
is the American countryman who seeks the 
simple pies and cakes, bread and biscuits, 
vegetables and meats, which his mother 
used to make when he lived on the farm; 
for these he will search New York res- 
taurants or hotels in vain. 

But the inhabitants of the metropolis, as 
well as the stranger within her gates, is 
usually seeking novelty rather than that 
with which he has been long familiar; 
and novelty and picturesqueness he can 
certainly find in abundance. Recognizing 
this fact, restaurateurs, especially in re- 
cent years, have vied with one another in 
their efforts to produce novel and spectac- 
ular effects in the fitting up of their eating 
places. Hating has been treated as a fine 
art, and given a setting designed to minis- 
ter to the other artistic senses as well as 
the gastronomic. To such an extent has 
this been accomplished in some cases that 
the restaurants are veritable show places, 
often patronized, and rightly so, for what 
is to be seen quite as much as for what is 
to be eaten. 
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Among such restaurants is the one 
known as Archambault’s, located on Broad- 
way at 102nd Street, which is three miles 
from the up-town terminus of the section 
of Broadway known as “The Great White 
Way.” 

The restaurant is divided into two rooms 
with open doorway between; there is an 
entrance from the street into one of these 
rooms. It is in gold and brown, the deco- 
rations being very simple, consisting of 
tapestries and lighting fixtures; the latter 
are mostly mosaic glass balls of varied 
hues, though frosted incandescents with 
beaded fringe are also used. 


The room has the appearance of being 
much larger than it really is, as the side- 
wall is mirrored, and the arbor effect has 
been more successfully carried out than the 
illustrations show. The ceiling is latticed 
on one side, and the other papered a rich 
blue. The walls have illuminated mural 
decoratiuns, the subjects being taken from 
Greece and Rome. Entwined around all of 
this splendor is the vine of the grape, and 
needless to say the fruit is quite ready ta 
pick, and glistens, not from the morning 
dew, but because of tiny electric light 
bulbs inside of each bunch, while other 
lamps are hid among the leaves. 

The ball of mosaic glass to the right 
in the illustration on the front cover 
contains electric lamps and silk lan- 
terns from Japan sway in the breeze 
from the electric fans. A beetle, green 
and glowing, larger even than madame’s 
hat, is swaying softly above. Tubular 
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AN EFFECTIVE USE OF SHELL LAMP 





THE SUNNY ISLES 


AN EFFECT OF SUNSHINE THROUGH THE VINES, FROM CONCEALED ELECTRIC LAMPS 
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WHERE LUMINOUS FLOWERS CONTINUALLY BLOOM , 


electric lamps above each wing are the 
cause of this luminosity 

An American residing in Paris, speak- 
ing of music at their restaurants, has 
said that “people who come here have too 
good a time to need to be waltzed through 
the soup, or polkaed through the entree.” 
Not so with New Yorkers, however; the 
music provided is as sweet and entrancing 
as the atmosphere of this bowered gar- 
den. There are lights everywhere, but all 
are subdued, all of a different color, but 
soft and pleasing. The effect is very rest- 
ful, but there is plenty of light on the 
tables, no portables being necessary. 


The 
clever use of mirrors in the production of 
vistas, and the apparent enlargement of 
rooms. In one of the pictures the camera 
was set but a few feet directly in front of 
one of the mirrored walls, thus taking the 
photograph by reflection. Can find 
this among the views shown? 


illustrations show an exceedingly 


you 


The possibilities of the electric lamp in 
the way of producing fantastic, novel, and 
even weird effects in interiors are almost 
limitless; and we may expect to see a 
much greater use made of them in the fu- 
ture. 
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Simplicity as an Element of Decorative Art 


By Evl, Eiioi: 


We have several times before preached 
from a text taken from Emerson, to wit: 
“We ascribe beauty to that which has no 
superfluous parts, which exactly fulfills its 
purpose.” Believing also that example is 
better than precept, it is our present pur- 
pose to attempt a further exposition of 
this doctrine by the study of a few exam- 
ples 

Bad art might be divided into two cate- 
gories: that which is ugly, and that which 
is tawdry. The first arises from the ex- 
treme of simplicity—a simplicity that 
leaves the object in physical and mechan- 
ical nakedness. Such for example, is a gas 
fixture made of common iron gas pipe put 
together with ordinary pipe fittings, or an 
electric drop light consisting of a socket 
hanging by a flexible wire. Tawdriness on 
the other hand, most often arises from an 
indiscriminate use of inharmonious or su- 
perfluous ornamentation. Tawdriness is 
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not necessarily synonymous with cheap- 
ness, but is invariably the result of over- 
doing the thing. Conversely, good art is 
by no means confined to expensive produc- 
tion. As an illustration of this latter fact, 
examine the table lamp shown in Fig 1. 
It is difficult to conceive of a more simple 
construction outside of the naked mechan- 
ical essentials; yet there is harmony and 
grace in the few curved lines of the stan- 
dard and shade which produces a distinct 
feeling of beauty. Every part can give a 
satisfactory reason for its existence. 
Keeping our text still in view, let us 
next examine Figure 2. There is first a 
base of sufficient size and weight to give 
the necessary stability. The central stan- 
dard is of sufficient strength to support the 
lamp and shade without being clumsy, 
while the loop at the top suggests a con- 
venient means of carrying the lamp. As 
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a matter of actual mechanics, the lamp 
would stand just as firmly without a brace 
to the supporting arm opposite the shade; 
Dut. thie tact. 1s" the result of a critical 
study of the mechanism, which the mind 
does not readily make. This brace in- 
stantly appeals to the eye, and satisfies 
the instinctive query as to stability. With- 
out this simple little device the involun- 
tary thought would immediately arise that 
the lamp must tip over from the weight 
of the shade. The loop in the supporting 
cord, enabling the height of the lamp and 
shade to be varied is a complete justifica- 
tion for the general-plan of construction. 
Note further the simple grace of all the 
lines. 
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Picrars 


The comments made concerning Fig. 1 
would apply equally well to the bracket 
shown in Fig. 38. Both examples liter- 
ally fulfill the tenets of our text. Apply- 
ing the principle to Fig. 4, however, we find 
one manifestly superfiuous part, namely, 
the metal saucer or disc immediately un- 
der the lamp socket. Which of the two is 
the more artistic? Compare in the same 
manner the brackets shown in Figs. 5 and 
Ge, 

Figs. 7 and 8 afford a similar compari- 
son, Fig. 7 being perfectly simple, while 
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8 has the superfluous plaques under the 
sockets, and the vertical piece between the 
lamps. 
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Fig. 9 shows an apparent violation 
of the principles of our text. The con- 


struction of the supporting arm, with its. 
two pcints of attachment, and the general 
lines are thoroughly good; but the effect 
is marred by a pyramidal boss on the 
wall-plate. This projection has no vis- 
ible reason for its existence, and sug- 
gests that a part intended for some other 
construction has been purloined. The 
suspicion is confirmed by reference to Fig. 
10, which shows a legitimate, and there- 
fore artistic use of the same piece. The 
fixture manufacturer himself, and also the 
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electrical contractor, will be able to give 
a sufficient reason for this construction, 
however. In many cases the outlet box is 
left projecting; or there may even be a 
capped gas pipe to reckon with. In order 
to make the fixture adaptable to all con- 
ditions therefore, the wall plate is made 
with the boss as shown. The presence of 
the “candle-fraus” on the electric brackets 
is simply a concession to custom and the 
demands of trade. 
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Fig. 11 is an exceedingly fine example 
of the beauty of single curves. Compare 
it with Fig. 8, and note how much the 
varying diameter of the supporting arm 
enhances its appearance. This slight cur- 
vature, however, necessitates a casting in 
place of the plain bent tube used in Fig. 
3, which of necessity adds much to the 
cost of construction; which shows that 
apparently slight modifications in design 
‘may influence the cost to a degree beyond 
what might at first seem reasonable to 
those unfamiliar with manufacturing de- 
tails. 
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Fig. 12 is well worth studying as an ex- 
ample of harmony of line with general 
simplicity of design. 

Fig. 18 embodies the principles of sim- 
plicity combined with grace which are so 
essential in decorative art. While the 
fixture as shown was intended to receive 
an electric lamp, the ordinary upright 
mantle gas burner could be used with it 
equally well; in fact, would carry out 
even better the idea of the lamp which 
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FIG. II 


is represented. This is simply a single 
instance showing how easily the gas burn- 
er can be adapted to artistic treatment. 

Finally, the contour of the glassware in 
each of the examples shown should be 
carefully noted. In every case the curves 
are essential to the unity of the design. 
Replace these with some other shape, and 
the whole effect is lost; instead of being 
beautiful in its simplicity, the thing be- 
comes tawdry in its incongruity. 
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PORTABLES USED FOR SHOW CASE ILLUMINATION 


A Good Combination of the Use- 
ful and the Beautiful 


Table lamps for use with either gas or 
electric light are a practical necessity in a 
great many cases in order to obtain a 
thorough good reading light. Further- 
more, they lend themselves particularly 
well to decorative treatment, and many of 
the lamps shown are exquisite objects 
of art in themselves. There is perhaps 
no apparatus in the whole list of lighting 
fixtures which can so easily be made to 
serve the double purpose of utility and 
beauty. Doubtless more portables would 
be used if they were more commonly dis- 
played in the stores that are most fre- 
quented. While many department stores 
carry a line of such lamps, they are 
usually huddled together in their proper 
“department,” where they lose much, if 
not all, of their individuality, and fail en- 
tirely to display their useful purpose. 

A method of solving the problem -of dis- 


playing portable lamps to their best ad- 
vantage, while at the same time using 
them for actual illumination, is shown in 
the illustration. The photograph was 
taken in one of the finest department 
stores in Cincinnati. The portable electric 
lamps are used to illuminate the goods in 
the show-case, and to add to the decora- 
tive appearance of the store. Their effect 
in the latter respect is eminently satis- 
tory, as the picture shows. There are 
stores which need special illumination, and 
no more effective way could be devised of 
producing this than by the use of porta- 
bles in the manner shown; at the same 
time tags of some artistic design could be 
attached to the lamp indicating that they 
could be purchased, or duplicates of them, 
at stated figures. It would doubtless pay 
many stores which now do not handle 
them to put in a line for this purpose. 
Jewelry stores are especially adapted to 
this purpose. The plan is well worth 
trying. 
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A BUSINESS-GETTING SHOW WINDOW 


A merchant’s show window is the one 
salesman who regularly works overtime, 
In fact, it does its best work when all the 
other salesmen are off duty. The window 
display is undoubtedly most effective at 
night, provided, of course, that the illumi- 
nation is such as to make it stand out as 
a distinct picture. 

Portable lamps afford a peculiarly at- 
tractive means of producing a fascinating 
window exhibit, from the fact that they 
are luminous objects themselves, and show 
all their varied and striking artistic qual- 
ities to their very best advantage under 
these conditions. Such a display as-that 
shown in the illustration would surely at- 
tract the passer-by, and might well be 


used as a sort of decoy to secure attention 
to less conspicuous goods which could be 
shown along with the lamps. 


The portable lamp combines utility with 
decorative effect, or at least can be made 
to do so, to a greater extent than any 
other lighting fixture; for after all has 
been said and done, there is no light for 
reading and writing equal to that from the 
table lamp. And what is a prettier object 
than an artistically designed lamp, with 
the exquisite beauty of color, which can be 
produced only by translucency, of its il- 
luminated shade? Truly, there is no place 
that a suitable portable lamp may not both 
grace and adorn. 
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A New Glass Reflector 


Ever lieee 


Up to within about ten years ago 
there had been practically no attention 
given to the utilitarian side of glassware 
used in connection with artificial lighting. 
Early scientists, it is true, had worked out 
mathematically the fundamental problems 
in connection with utilizing the properties 
of lenses and prisms in connection with 
lighting globes and _ shades, but their 
labors had resulted in no substantial re- 
sults. The development of the art of 
pressing glass, which has been brought to 
a very high state in America, has made it 
possible to utilize the optical properties of 
glass in the construction of accessories for 
general illumination, and within the past 
few years globes and reflectors based upon 
this principle have been brought to a high 
degree of perfection, and have come large- 
ly into use. 
fest merits of prismatic glass for this pur- 
pose, however, it is no unwarranted dispar- 
agement to say that it lacks some of the 
qualities which seem to the writer to be 
of essential importance in a considerable 
number of cases. It would indeed be a 
rare, if not wholly exceptional case, if 
every excellence were found combined in 
this single article. 

Good illumination, according to the 
opinion of architects and decorators gen- 
erally, a considerable proportion of lay- 
men, and, apparently, the majority of il- 
luminating engineers, rests upon consid- 
erations of art almost as much as upon 
those of science. In a recent paper be- 
fore The Illuminating Engineering Society, 
Mr. Bassett Jones, Jr., summed up the mat- 


Notwithstanding the mani- . 


Hopton. 


ter by the statement that ‘‘no lighting in- 
stallation, however efficient it might be in 
operation, could be called a success that 
in any way offended the artistic sense;” 
and from this dictum there seemed to be 
no dissent. From the artistic view point, 
prismatic glass, to say the least, has its 
limitations. From the optical standpoint, 
furthermore, such glass falls short of per- 
fection. While prismatic globes appear 
luminous over their entire surface, the 
luminosity results from a collection of 
bright spots or surfaces of measurable 
extent, the intrinsic :brilliancy of which 
is often sufficiently high to cause more or 
less serious glare. In prismatic reflectors 
this effect is even greater, especially when 
used in connection with high efficiency 
lamps. As compared with opal glass, 
which realizes theoretically perfect diffus- 
ion, prismatic glass leaves much to be 
desired. Attempts have recently been 
made to overcome this defect by thinly 
enameling glass, either on the inner or 
outer surface, or by roughening it with a 
sand blast or etching acid; but a moment’s 
consideration of the optical principles in- 
volved will show that any such process 
must seriously interfere with the optical 
results sought. Again, the difficulty of 
cleaning glassware having an uneven or 
roughened surface, and the reduction in 
efficiency when the surface becomes soiled, 
is a defect that has not yet been overcome. 

It was with a view of avoiding these de- 
fects, and at the same time retaining to as 
great an extent as possible the efficiency in 
lighting results, that the writer, some 
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time ago, began to investigate the subject 
of glass as applied to lighting accessories. 
The several elements going to make up 
the perfect reflector or globe may be thus 
stated: efficiency in resulting illumination; 
artistic appearance; mechanical stability; 
ease of cleaning and minimum liability to 
become soiled; reasonable limits of cost. 





EUG el 


Efficiency of illuminating results prac- 
tically depends upon a redistribution of the 
rays from the light-source. For this pur- 
pose refiection is undoubtedly the better 
means. Regular reflection, though the 
most highly efficient, is out of the ques- 
tion where general illumination is re- 
quired, for various reasons which need 
not be enumerated here, chief among 
which is the practical doubling of the 
glare of the original source. Diffuse, or 
irregular reflection, then remains as the 
one available means; in other words, the 
reflector with a diffusing surface, affords 
the best means of securing efficiency 
in light distribution for general illumi- 
nation. For this purpose dense white 
opal glass, sand blasted on the reflect- 
ing surface, undoubtedly takes’ the 
lead; but it has three objections which 
counterbalance its high reflecting power, 
namely: the very rapid decrease in refiect- 
ing power, by accumulation of soil and 
dust, opacity, (a reflector for general il- 
lumination must transmit a_ sufficient 
amount of light to prevent deep shadows 
above,) and a hopelessly inartistic ap- 
pearance. 

Considering all these requisites, opales- 
cent glass, and other means of deadening 
the surface than sand blasting or ordinary 
acid etching, were decided upon as the 
most promising line for experiments. Af- 
ter a considerable number of trials the 
glass manufacturer succeeded in produc- 
ing a glass which is perceptibly trans- 
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lucent, but with a diffusing surface on the 
reflecting side. A new method was de- 
vised to produce this surface and it is en- 
tirely different from that produced by the 
ordinary etching, sand-blasting or en- 
ameling. While the “glaze” of the glass 
has been entirely removed, the surface is 
of such high degree of smoothness that it 
can be cleaned as readily as that of ordi- 
nary glass, and at the same time it does 
not give sufficient direct reflection to pro- 
duce perceptible glare. The reflected light 
from this glass is of a pearly luster, slight- 
ly opalescent. The transmitted light 
shows variations of color running from 
pale orange to deep sienna. Its general 
effect is not unlike a polished sea-shell. 

It is, of course, impossible to obtain as 
great a variety. of distribution curves with 
diffuse reflection as with regular reflection. 
The study of a considerable number of ac- 
tual problems in illumination, however, 
convinced the writer that, in the great ma- 
jority of cases, where the illumination is 
produced from a number of sources, a dis- 
tribution curve in which the principal 
part of the light is included within the 
angle from the vertical to 60 or 65 degrees 
fulfills the theoretical conditions within all 
reasonable limits of accuracy. Except for 
special lighting, such as desks, tables, etc., 
the concentrating reflector is theoretically - 
and practically undesirable. 

A reflector of this:new glass, of the 
shape indicated in the illustration, Fig. I., 
gives a distribution curve as shown in Fig. 
II., which, in a majority of cases, is all that 
could be desired for general illumination. 

The absolute efficiency of the reflector 
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determined by the Rosseau method is 92.29 
per cent of the total spherical candle-pow- 
er, 41 per cent. is distributed in the zone 
from the vertical to 60 degrees; 58.6 per 
cent. from 60 degrees to the horizontal; 
and 22.3 per cent. in the upper hemisphere. 

As is well known, the curve resulting 
from a perfectly diffusing surface would 
be independent of the contour of the sur- 
face; and the more the reflection par- 
takes of the regular, or specular nature, 
and the less of the diffusing nature, the 
more the distribution curve is influenced 


The 25 Watt and 250 


By W. 


In the 25 watt and 250 watt tungsten 
lamps we have the two extremes in the 
latest developments in the tungsten lamps. 
Each has its own particular field of use- 
fulness, but undoubtedly the smaller lamp 
will far outshine the other, when it comes 
to a question of usefulness. 

The 250 wait, 200 candle power, tung- 
sten lamp will be used largely for store 
lighting and will be used as a big stick in 
driving out the gas are. To be effective it 
must be used with a proper reflector for 
two reasons :—first, the illuminating effi- 
ciency is greatly increased. Due to the 
form of filament in the tungsten lamp, the 
end on candle power of this lamp is very 
low, being only ten or twelve per cent. of 
the horizontal candle power as compared 
to 40 per cent. for the carbon filament 
lamp; and therefore the necessity for the 
reflector is very much greater in the case 
of the tungsten lamp than exists for the 
old lamp. The second reason why a re- 
flector is necessary is that the intrinsic 
brilliancy of the tungsten being 2 and 3 
times that of the carbon lamp, must have 
a reflector or enclosing globe to cut down 
the glare of the lamp. Whenever the unit 
is to come within the direct line of vision, 
a lamp with a frosted tip should be used, 
so that when used with a reflector the 
view of the bare filament is entirely done 
away with. 

The tungsten unit has a number of very 
material advantages over the gas arc; 
first in the matter of appearance it is al- 
most an injustice to the tungsten unit to 
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by the shape of the refiecting surface. 
Since in this glass the reflection is largely 
diffuse, the contour or general shape of the 
reflector may be varied to several forms 
without materially changing the distribu- 
tion curve and being made by pressing, 
they have ample mechanical strength. As 
reflection is entirely from the inner, or 
first surface, dust settling upon the outer 
surface has practically no effect upon ef- 
ficiency, while the both surfaces are as 
easily cleaned as those of ordinary blown 
glass. 


Watt Tungsten Lamps 
POCADY: 


compare it to the gas are for the beauty 
in the ordinary gas are is a negative 
quality; secondly, the white color of the 
tungsten lamp is distinctly better than the 
greenish-yellow color of the gas arc; 
thirdly, the fact that the tungsten does 
not heat up the room to anywhere near 
the extent nor vitiate the atmosphere as 
does the gas arc, is a very strong point in 
favor of the electric unit. 

The stronghold of the gas arc has been 
in its cheapness of operation, but with the 
advent of the tungsten lamp, electricity is 
attacking the gas industry on its own 
ground. The relative cost of operation of 
the gas are and the tungsten unit for equal 
illumination is 2 cents for the gas as 
against 3 1-8 cents for the electrical unit. 
These figures, however, are for new 
lamps and mantles, and when the fact is 
taken into consideration that the decrease 
in candle power for the tungsten lamp is 
from 5 per cent. to 15 per cent. in 1000 
hours, whereas the gas are decreases 40 
to 50 per cent. in from 400 to 500 hours, 
it is seen that the tungsten unit can be 
run at as low an operating cost as the gas 
arc. 

The real difficulty with the 250 watt 
tungsten lamp lies in the question of pro- 
ducing a satisfactory vacuum in such a 
large lamp. It is a question whether the 


lamp manufacturers can make this lamp 


with as good a vacuum as the smaller 
tungsten lamps have, and therefore wheth- 
er the life of this lamp will be as great 
as that of the present smaller lamps. 
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The field of the 25 watt tungsten lamp 
should be almost unlimited as soon as the 
improvements have been made in the 
strength of tungsten filaments, improve- 
ments which are bound to come sooner or 
later. They already have in Europe the 
220 volt 44 candle power tungsten lamp, a 


very difficult lamp to make, at best; but if. 


this is already possible, improvements in 
the durability of the tungsten filament are 
assured. Europe has gone still further, 
and is now furnishing us with a 25 watt 
20 candle power tungsten lamp which is 
claimed to have an average life of over 
1000 kours and can be burned in any 
position. This last valuable property of 
the lamp is procured by having the fila- 
ment mounted in the form of a helix and 
by having a number of supporting points. 
Originally the lamp manufacturers in this 
country recommended the burning of their 
tungsten lamps in a pendant position only, 
but already certain of these companies 
state that their lamps may be burned at 
any angle, which further goes to show how 
rapid has been the development of tung- 
sten lamps. 

The 25 watt lamp will come to be used 
in the homes and in many places where 
the 16 c. p. carbon lamp is now used, 
which includes a large percentage of all 
present lighting installations. People do 
not usually care to have 382 c. p. lamps in 
general use in their homes, but on the 
other hand would welcome a 20 ¢c. p. lamp 
in place of a 16, particularly at a 50 per 
cent. reduction in the power consumed per 
lamp. It has been pcinted out recently 
that the 16 c. p. as the standard unit of 
electric lighting was simply borrowed 
from the old 16 c. p. gas standard and that 
whereas the gas people had gone toward a 
much higher standard unit in the mantle 
burner, the electrical industry still held to 
the old standard. The fact that in the gas 
industry the tendency is toward a higher 
candle power unit is no reason in itself 


Light versus Dark 


BY wwe 


In my article, “Light Versus Dark Sym- 
bols in Printing,” in “The Illuminating En- 
gineer, January, 1908,’ I endeavored to 
bring out the purely phvsiclogicai side of 
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why the electrical industry must follow its 
example. It is well that the small unit 
has continued to be the standard, because 
there are a great many places where high 
candle power lamps with the ordinary 
methods of installations would be injur- 
ious to the individuals compelled to face 
such lamps. The home is an example of 
such a case, where ordinarily the light 
proceeds from lamps placed on central 
chandeliers so that if one is sitting any- 
where in the room, except immediately 
below the chandelier, the light is very apt 
to shine in ones eyes. This does not mean 
that the present fixtures used in the 
homes are to be upheld, but that with con- 
ditions as they are, it is better to use a 
number of low candle power lamps upon 
the chandelier than to use one high can- 
dle power lamp on such a low fixture. 

Central stations furnishing current on a 
flat rate basis will welcome the 25 watt 
tungsten lamp with open arms, for it will 
enabie them to substitute this lamp for 
the old carbon 16 with an increase in light 
to the customer and a material saving in 
power to the central station. For the 
central station not furnishing current on 
this basis, the tungsten lamp may at first 
slightly decrease the business, but the 
adoption of a new lamp is a slow pro- 
cess and by the time the 25 watt tung- 
sten lamp has come into general use, the 
increase in the business will more than 
make up for the decrease in power taken 
per lamp. Some people will use the new 
lamp to cut down in their lighting bill; a 
great many will continue to use almost as 
much current but will increase the il- 
lumination of their home or store. Then 
there are those who are now using gas 
who will be very glad to adopt electricity 
when the cost will be cut down to nearly 
1-3 of what it now is. It is from these 
that the central station will have to look 
for its future increase in business in the 
lighting field. 


Symbols in Printing 


MARSHALL. 


this subject in a practical manner. I 
thought that I had stated my theories sim- 


ply and clearly, but it seems that such 
was not the case. I am led to believe 
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that same was not understood, owing t9 
the fact that some who have criticised 
this theory have almost entirely lost sight 
of the varous points which I endesvored to 
bring out. 


Briefly stated, such pvints were as fol- 
lows: It is a well known fact that black 
surfaces absorb, and white surfaces will 
reflect the light thrown upon _ them, 
Therefore, black is a non-stimulant, while 
white does stimulate the retina of the 
eye. Generally speaking, printed maiter 
is printed: with black symbols on white 
backgrounds. With this method it is reas- 
onable to state that one does not actually 
“see” what is looked at, but what is seen 
is the surrounding white background, and 
the letters, or symbols, purely by contrast. 
In this manner the eye is compelled to 
receive the light rays which are reflected 
from the white background, which gen- 
erally is infinitely larger than the areu 
taken up by the symbols. 


The remedy or method which I suggest 
is the use of light tinted symbols on a 
dark background. With the use of this 
method the light tinted symbols would re- 
flect the larger percentage of the light 
rays striking their surfaces, while the dark 
tinted background would absorb nearly all 
of the light rays striking same, thus per- 
forming the function for which the back- 
ground was devised. By the use of this 
method the eye will naturally “see” di- 
rectly and not indirectly as with the meth- 
od now in use. 


In the July, 1908, issue of “The Illum- 
inatng Engineer,’ Dr. Nelson M. Black 
takes issue with the writer on the practi- 
bility, from a physiological point of view, 
of making use of the theory presented, 
and among the criticisms he makes use of 
the following general statements :— 


Pitesti. Wark scharacters. upon a: light 
background have been used from time be- 
yond recall, and the human eye has been 
adapted to this condition.” 


The mere fact that we have followed 
some method of procedure from time im- 
memorial, to my mind, is no reason why we 
should continue to so act, especially when 
we have cause to feel that such method is 
contrary to what seems to be desirable. 
To undertake to change from the present 
day method of printing over night, without 
the necessary due course of evolution 
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would be foolish, to say the least. I real- 
ize fully the force of habit, and that it can- 
not be overcome in a short period of time. 

The test of printing one page with black 
letters on a wnite background, and on the 
Opposite page to use white letters on a 
dark background, and asking the public, 
who have been accustomed to using the 
former method for untold years, until the 
eye has naturally been forced to adjust 
itself to that condition, to judge the value 
of the two methods, and allowing their 
Opinion in any way to settle research and 
discussion on the subject, seems to me un- 
reasonable. 

Second: Irradiation from white charac- 
ters upon a black background is marked, 
making the characters, it is true, appear 
larger, but less sharply outlined.”’ 

The fact that the characters are less 
sharply outlined in the printing referred 
to was largely due to the poor sample of 
the proposed method. I have in my pos- 
session some work wherein the white let- 
ters on black backgrounds are sharply cut, 
and very distinct, so that, so far as this 
general criticism is concerned, we find it is 
largely a matter of the printer’s ability. 

Third: S:Luminous' points: or smali 
brightly illuminated areas tire the eye 
much more than dark areas surrounded by 
brighter ones.” 

I am at a loss to understand how this 
criticism can be applied to the theory pre- 
sented, inasmuch as the actual intrinsic 
brilliancy of a light tinted letter on a dark 
background is no greater than that of a 
white background, which is ordinarily used 
and on which is printed black symbols. 
In fact, there is every reason to believe that 
the intrinsic brilliancy would be actually 
less. The area, or size, aS well as the in- 
trinsic brilliancy of a surface must be 
taken into consideration, and I feel that 
it is reasonably safe to assume that there 
will be actually less eye strain with the 
small area occupied by the light tinted 
symbols than by the much larger area 
given for a white background. 

Fourth: “There is always the produc- 
tion of disagreeable after-images which 
are confusing.” 

This criticism apparently has direct 
bearing on the Doctor’s first statement, in- 
asmuch as these so-called after-images. 
would hardly exist if the eye were ac- 
customed to the proposed method. 
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With reference to the Doctor’s remarks 
on the use of light or white lettering on 
display signs, which he says is simply 
done to attract attention, and that the sign 
is read while the eyes are directed else- 
where: If the light or white symbols can 
be read without the eyes looking at them, 
then I think that this method should be 
adopted by all means. The mere fact that 
the light letters on these signs do attract 
attention is the best evidence of their 
value, and I would not be very much sur- 
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prised to find that the Doctor had a 
similar sign (black background on which 
were letters in gold,) placed outside of 
his office. 

The writer expects in the near future to 
conduct a series of experiments in order 
to determine the most satisfactory com- 
bination of tints or colors in printing, as 
well as to determine the quantity of light 
rays reflected from various treated sur- 
faces on which is contained printing in 
its several forms. 


Recent Progress in The Voltair Arc 


By Istpor LADOFF. 


Numerous European and American in- 
ventors proposed the use of all imaginable 
chemical substances and their combina- 
tions for the indicated purpose. Mr. Wes- 
ton, for instance, in America, took out a 
patent (No. 210,380) for making a car- 
bon having the form of a tube, the hollow 
part of which was filled with materials or 
substances that were claimed to produce a 
quieting effect on the arc. On July 5, 
1879, Louis Siemens took out a German 
patent (No. 8,253) wherein he claims a 
solution of a substance in which the car- 
bon is suspended. This solution is then 
forced under pressure into the hollow 
tube. The carbon is then dried. With this 
patent, later on, Siemens brought suit for 
infringement against all German carbon 
manufacturers making a cored carbon, 
and his patent was granted, not on the 
claims of the invention of the core, but on 
the process of forcing the coring mixture 
into the carbon by using pressure. In 
England, however, Siemens’ patent was 
canceled or rejected on account of the pat- 
ents of Jablochkoff (German patent No. 
663) and Weston (1878, U. S. patent No. 
210,380). The particulars may be found 
in a publication by Hippolite Fontaine, 
1878-1879. Bremer exhibited a lamp with 
mineralized carbons at the Exposition of 
1900 and attracted general attention to 
this: “subject. “However,” he: hase been 
stopped by the formation of slags and 
could not obtain good results with the or- 
dinary disposition of the carbons, as he 


stated himself (Electrotechnische Zeit- 
schrift, April 4, 1901, page 304) and as 
stated in the report of the International 
Society of Electricians (1901, page 364, 
France) on the authority of the Central 
Laboratory of Electricity. Bremer was 
forced, accordingly, to prefer a new type 
of iamp, in which the two carbons are 
placed obliquely, converging towards their 
lower ends, which occasions many incon- 
veniences. This disposition of the car- 
bons has been copied by numerous lamp 
designers, who adopted for the carbons a 
coring system. None of these systems 
were satisfactory. The entirely mineral- 
ized carbons produced excessive slagging. 
Carbons with strongly mineralized cores 
operate acceptably only with an exces- 
sively high current that causes a too rapid 
burning, short life. Furthermore, up to 
this time one could not use lamps of low 
current intensity with strongly mineral- 
ized carbons, one could not render practi- 
cal a current consumption inferior to six 
or seven amperes, and in reality, the Ger- 
man lamps work under the intensity of 
nine amperes and above. It is true one 
can thus obtain an increase of light, but 
with a sacrifice in economy. 

By introduction into carbon electrodes 
of substances having a high light radiat- 
ing power (electrolytes) such as salts of 
the calcium group of elements, the carbon 
are itself is rendered highly luminous and 
becomes the principal source of light, in- 
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stead of the heated end of the positive 
Gatvon (ctater), asin the case of the 
ordinary arc lamp. The hot gases gen- 
erated by volatilization of the salts in the 
carbon furnish a path of less resistance 
than the air for the passage of the current 
and this permits the electrodes being 
drawn much further apart (higher drop 
of voltage across the arc), producing an 
arc of 1'4 inches to 2% inches long. The 
light thus produced is, with the calcium 
salts, of a golden tint, hardly distinguish- 
able from the color of the light of an ord1- 
haGyesilaine. andy incandescent . electric 
lamps. This yellow color of light is for 
the purpose of exterior illumination, a 
point decidedly in its favor. 

In efficiency as light producer, the lumi- 
nous arc is revolutionary. 

The effect of addition to the carbon 
electrodes of volatile salts consists in the 
lengthening of the arc, following a corre- 
sponding drop of potential, not only at the 
terminals, but in the gases composing the 
arc, whose conductivity is increased. Ac- 
sor imoutonieaH visits: (Phys, Review, C. 
Deel 4p. .273)..-ther luminosity of -a 
flame varies in the same sense as the con- 
ductivity of the gases composing it. Ac- 
cording to F. S. Nutting (Bull. of Board 
of Standards, VI, 1), salts introduced into 
the arc seem to reduce its temperature 
(Ranner, for instance, found a difference 
of 170 degrees C. between the temperature 
of an arc between cored and solid pen- 
cils). The same authority claims that the 
relative intensities of two primary spectra 
of a mixture of gases depend on the rela- 
tive atomic weight of the compound gases 
Other things being equal, the spectrum of 
a mixture of gases, the spectrum of the 
gases of greater atomic weight will be 
higher. 

Oxidic or Electrolytic Arc Light Pencils. 

Raschte(ha 1 atZ.u 22, page 155, 1901) 
used metallic oxides as material for arc 
light pencils, namely, magnesia, lime, ox- 
ide of aluminum, oxide of zinc. He is of 
the opinion that an are produced by such 
electrodes give a very high efficiency. The 
electrodes gives a very high efficiency. The 
conductors of the second class, which, as 
known, do not conduct when cold. With 
increasing temperature their resistance 
drops. It is impossible to form an arc 
between them if they are not preliminarily 
heated: so that a current could pass 


through them. Rasch proposed to use aux- 
iliary electrodes out of carbon or other 
suitable material for the purpose of pre- 
heating these oxidic electrodes. (As 
known, Jablochkoff and Nernst antici- 
pated him in this device). The tempera- 
ture of the tips of the pencils when the 
arc is drawn between them is very high 
corresponding to the high melting point 
or vaporization point. He also mentions 
metallic silicides and borides. 

Thee spectrum. of2 the electric “pencils 
contains few ultra violet rays, but chiefly 
light-producing yellow and green rays. An 
arc drawn between pencils made of mag- 
nesia of zirconium is claimed to be similar 
intone to, thessunticht. By therchaice of 
the material for the electrodes the color of 
the arc may be influenced; as known, an 
arc between electrodes containing oxides 
of nickel or of chromium appear yellowish 
in comparison with the color of the car- 
bon arc. Rasch distinguishes between 
electrolytic electrodes with a very high 
cold resistance and calls them hard elec- 
trodes, and electrodes with moderate con- 
ductivity in a cold condition, and calls the 
latter soft electrodes. 

An arc between soft electrodes is highly 
unsteady, just as between metallic elec- 
trodes. When the current was kept con- 
stant, Rasch could not notice an increase 
in the length of the arc with the increase 
of the voltage, probably on account of the 
melting of the tips of the electrodes, in 
consequence of which it was probably im- 
possible to imake sany saccurate- electric 
measurements. When hard electrodes 
were used, Rasch could distinguish a 
relation between the strength of the cur- 
rent, the voltage and the length of the arc. 
According to Thompson’s formula—E = 
bL 
in which a was equal to 31.35 volts. 
Nernst, however, found in his experi- 
ments with soft electrodes a larger. con- 
sumption of the material of the pencil in 
the arc, and what is especially remarkable, 
he found that consumption of the nega- 
tive electrodes was considerably higher 
than of the positive electrode, while the 
opposite of it is true concerning carbon 
electrodes. The consumption in the hard 
electrodes used by Rasch is not so high. 

Among all metals titanium furnishes the 
hest material for arc light electrodes. 
Next to iron it possesses the richest spec- 
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trum as far as the number of lines is con- 
cerned. Titanium excels all non-rare met- 
als in the nature and extent of the light- 
giving part of the spectrum. Thalen 
counted 201 lines in the red part of the 
spectrum out of 6,556, about 4,163 in vio- 
let. Liveying and Dewar counted between 
the same four new ones, and Corner twen- 
ty-five in the ultra violet, together 230 
lines. In the red part are only two, in 
the orange 17, in the yellow 32, in the 
green 70, in the blue 35, in the indigo 45, 
in the violet 4 lines. One hundred and 
eighteen are Frauenhoffer lines recog- 
nized in the atmosphere of the sun. Thir- 
ty-two of these are artificially restored by 
Liveying and Dewar to their actual state. 
Being a comparatively poor conductor of 
electricity, titanium can be used advan- 
tageously as material for arc light pencils 
only in its combination with a metal hav- 
ing’ a comparatively high electric conduc- 
tivity, as iron, copper, etc. 

Our examination has included all the 
U. S. and foreign patents classified in the 
Patent Office as relating to the subject of 
the use of Titanium for arc lighting pur- 
poses; a large number of files, and lead- 
ing publications, etc., as found in the Pat- 
ent Office Scientific Library, among which 
may be mentioned the Reportorium der 
Technischen Journal-Literatur, Berlin, 
formerly Leipzig (and now issued by the 
German Patent Office) from 1823 to 1904, 
inclusive; the card indexes relating to arc 
lighting as found in the said library, and 
other similar sources of information. 
Wherever a reference was made to such 
an article as “Twenty-five Years’ Prog- 
ress in Arc Lighting,” Electrical Review, 
KN. Ys, 1897, Voleat pageron4< alaitcen 
Years’ Progress in Arc Lighting,’ Elihu 
Thomson, Electrical Engineer, N. Y., 
19907, Vol, 23, page 11;.” Recents? togress 
in Arc Lighting,” Elihu Thomson, Elec- 
trical Review, 1897, Vol. 30, page 292; or 
“Are Lighting in America and Europe,” 
C. Wiler, Western Electrician, Chicago, 
1897, Vol. 20, page 256, it was examined. 

Other works, such as certain volumes of 
Watts’ Dictionary of Chemistry, London; 
Treatise on Chemistry, Roscoe & Schor- 
lemmer, N. Y.; Journal of the Society of 
Chemical Industry, London, and Annales 
de Chimie et de Physique, Paris, were also 
consulted... <In Volk. 25 -of the series 201 


THE ILLUMINATING ENGINEER. 


1892 of the latter work. hesinnino at page 
433, is a lengthy article, almost a volume 
in itself, by Levy, entitled “Contribution 
to the Study of Titanium.” The subject is 
discussed under a variety of heads, none 
of which refer to the use of the metal in 
electric lighting. 

Examination has also been made of sev- 
eral articles found otherwise referred to 
in the well known work entitled “Comp- 
tes -Rendus,” etc., Paris, but without re- 
sults. 

But few allusions to titanium or any of 
its compounds as, in any way or to any 
extent, would be valuable for use in an 
arc light pencil, have been found except 
the patents above referred to. 

In reviewing the literature of the pat- 
ents just mentioned, we will notice that 
the use of the titanic and ferric materials 
for electric lighting in general and arc 
lighting in particular, was known a long 
time ago. Patrick Mackay, in his Letters 
Patent No, 325257, dated Septs 15 teo5¢ 
claims as material for manufacturing 
electrodes for electric lights, a mixture of 
the oxide of titanium in powder and a 
hydrocarbon oil. The oil will, of course, 
disappear in the process of manufacture 
of the pencil, and the pencil will be prac- 
tically composed exclusively of the oxide 
of titanium. He expressly claims all the 
known forms of natural titanic acid, 
namely, anatase, octahedrite, rutile and 
brookite. Further, he states that he is 
aware that titanium was proposed for use 
for lighting purposes in the form of beads, 
rods and strips in incandescent lamps and 
disclaims the broad use of conductors 
from the metal titanium or from the oxide 
of that metal by itself. 

The next to mention titanium as a 
source of electric light was Thomas A. 
Edison, in 1878, Oct. 23, in his British 
patent No. 4,226. 

Louis L. Jones, in his Letters Patent 
No. 484,553, dated Oct. 18, 1892, claims a 
mixture of non-conducting refractory 
oxide with a metallic or conductive oxide. 
This will obviously include a mixture of 
ferric, ferrous and titanic oxides. 

Haefener and Langhans, in their Ger- 
man patent, issued July 17, 1888, No. 44,- 
183, claim a filament for incandescent 
lamps composed partly of oxide of titan- 
ium. 


(Continued in next ¢tssue.) 
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Is Supplying Electricity a Natural 
Monopoly P 


Of all the bugaboos paraded by dema- 
gogues and theorists to frighten the inno- 
cent public, the word “monopoly” stands 
at the head. Even admitting for the sake 
of argument that almost all monopolists 
are devils, they may not be as black as 
they are painted. It has perhaps never 
occurred to many, that the reputation 
which America has justly earned of sur- 
passing all nations in inventive genius, as 
well as the phenomenal development of 
our manufacturing enterprises is to a very 
large extent the result of monopoly guar- 
anteed by the government, familiarly 
know plo ae opatent -risht. “Lo every one, 
native or foreign born, who has discov- 
ered “a new and useful” idea of any 
kind, our government will guarantee an 
absolute monopoly in the use of that idea 
for a period of seventeen years. 

The carrying of the mails is an enormous 
business which is absolutely monopolized 
by the government, from which it is reas- 
onable to infer that there are some things 
at least, which may be justly called ‘“‘nat- 
ural monopolies.” Such monopoly may be 
coextensive wth the entire country, or it 
may be only of local application. The 
telephone offers another example; there 
is no doubt that a single telephone sys- 
tem giving good service at fair rates is 
more satisfactory than two or more com- 
peting systems. 

A recent decision by the newly created 
Public Utilities Commission of New York 
State in refusing to authorize the estab- 
lishment of a competing electricity supply 
concern, or Central Station, in New York 
City, brings up the question whether or 
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not the public supply of electric current 
is a natural monopoly. For a number of 
years a single company has controlled the 
entire supply of New York City. Recently 
another company, having powerful finan- 
cial interests back of it, wished to enter the 
field; but before being able to proceed it 
was necessary to obtain the consent of the 
Commission to issue its stocks and bonds. 
After a full investigation and hearing upon 
the matter, the Commission decided that 
a competing company was not needed. A\l- 
though some technical objections were 
cited in the opinon, the real reason for the 
decision was the fact that the company 
was not needed. Against the argument 
that competition would bring down the 
price of current and insure better ser- 
vee, the Commission answered that it had 
ample power in itself to reduce the present 
rate charged by the monopolistic company 
if assured if such reduction would not 
reduce the profits below a reasonable fig- 
ure, and to make such regulations as 
would insure proper service. It also 
pointed out that there was no possible 
means of preventing the proposed com- 
peting company from sooner or later 
falling into the hands of the present com- 
pany, and so ending the competition with 
the advantages claimed for it 

Taking the purely business view of the 
matter, we believe that most people would 
agree that a single lighting company mak- 
ing fair anda indiscriminating rates, and 
furnishing reasonable and proper service, 
would be on the whole more satisfactory 
than two or more competing companies, 
each striving to work out its own salva- 
tion—or destruction—with a free rein. The 
Commission calls attention to the very im- 
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portant fact that, even though the com- 
pany seeking the franchise might be ac- 
tually a competitor at the beginning, there 
was no power on earth that could prevent 
its final consolidation with the presen 


company. The great engineer, Stevenson, 


uttered one of the most profound axioms 
in political economy ever enunciated when 
he said that, “where combination is pos- 
sible, competition is impossible.” Neither 
unrestrained competition, nor public own- 
ership, nor public supervision, is ever go- 
ing to enable the public to get something for 
nothing. Competition may temporarily re- 
duce prices, even below the profit line, 
but in many cases reprisals taken. This 
is particularly apt to be the case with 
competition in public utilities. Greed is 
a natural and within certain limits, a 
necessary characteristic of human nature; 
and the corporation, like the individual, 
may be counted upon in the long run to 
secure every advantage for itself that it 
safely can. In the case of corporations 
dealing with public utilities, therefore, the 
necessity for some means of restraint is 
a necessity, if a fair balance between those 
served and those serving is to be main- 
tained. 

The question whether such restraint can 
be most effectually accomplished by the 
commercial warfare known as competi- 
tion, or by means of government authority, 
local or otherwise, is one which can only be 
answered by actual experience. One thing 
is reasonably sure: unrestrained monopoly 
of public utilities is nearing its finish in 
this country. Competiton as a regulative 
force has been fairly well tried out, and 
it was perhaps a wise action on the part 
of the Commission to give government 
regulation a chance to show what it could 
do. If the commission will exercise its 
powers fairly, but vigorously, and if the 
corporations which enjoy monopoly by vir- 
tue of this Commission are sufficiently far 
seeing and broad minded not to overreach 
themselves, but show a genuine disposi- 
tion to give as good service as possible 
consistent with reasonable profits on a 
capitalization that is not too palpably ac- 
queous, there will be no serious. public pro- 
test against their monopoly. But the whole 
outcome will depend upon the “if’s.” If 
the Commission becomes infected with 
politics, and allows its enormously pow- 
erful influence to become an article, a 
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political barter, either unrestrained com- 
petition or some more drastic measure will 
be taken to safeguard the rights of the 
people. 







Laborer is Worthy of His Hire 


We have several times called attention to 
the opportunities which illuminating en- 
gineering offers to the electrical contractor 
as a means of enlargng his field and 
increasing his business. It seems that 
one particular contractor who ventured 
into this field has come to grief, and has 
confided his troubles to “Selling Electric- 
ity.’ The story is briefly as follows: 

A certain large shoe store in this city 
had a lighting installation which, though 
probably as good as the average, never- 
theless gave far less efficient results than 
could be obtained by the use of the latest 
lamps and accessories installed on an 
illuminating engineering basis. The 
contractor represented to the merchant 
that, by putting in a new equipment the 
cost of which he estimated at $525, he 
could insure a saving of $133 per month on 
electric current; and in order to show his 
faith by his works he went so far as to 
install a sample fixture at his own expense. 
The merchant was satisfied with the re- 
sults, but found that he could purchase 
similar fixtures in the trade, and have 
them installed, for less than the estimate 
of the contractor; whereupon the con- 
tractor “went up in the air and staid 
there.” “Selling Electricity” ascribes this 
aeronautic feat to the manager of the 
store on being presented with the con- 
tractor’s estimate, but the context of the 
article plainly indicates that it was the 
contractor who made the ascension.) 

The outcome of the whole affair was that 
the merchant had the installation put in 
himself, buying similar fixtures in the open 
market, and having his wiring done by 
presumably the lowest bidder, while the 
contractor pocketed his specifications, re- 
moved his sample fixture, and charged up 
his loss to his experience account; which 
moves “Selling Electricity” to ask with a 
sob, “Now what can you do in a case like 
that?” ; 

A successful constructing illuminating 
engineer to whom we put the question an- 
swers laconically: “Business”; and ex- 
plaining briefly says: “If you are going to 
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sell stock fixtures in connection with a 
wiring contract, sell them at a fair profit. 
If your iengineering skill is of value, 
charge for it. Don’t boost prices on your 
customer’s ignorance; be honest.” Thus 
much from an actual practitioner who has 
been successfully handling exactly such 
problems for the past three or four years. 

The whole difficulty in this case arose 
from the fact that the contractor did not 
have sufficient confidence in the engineer- 
ing part of the problem to come out 
squarely and make a charge for his en- 
gineering skill, but tried to secure his 
fee by adding it on to the price of the fix- 
tures. ; 

The scheme, being unbusinesslike, met 
exactly the fate that might be expected 
when it was put uv to a keen business 
manager. In the first place it was a mis- 
take for the contractor, while acting in the 
capacity of a consulting engineer, to fur- 
nish his specifications before he had a defi- 
nite understanding as to his fee. What 
would be thought of an architect who 
would furnish preliminary plans and speci- 
fications without being first assured of 
compensation for his work? In the second 
place, the value of “knowing how” should 


have been given a fixed value in the final. 


proposal. If necessary, a guarantee of re- 
sults could have been easily made. Every 
item in the specifications would have then 
been clearly mentioned, and if the mer- 
chant found that he could purchase any 
of the items for less than the price men- 
tioned in the specifications it would be his 
privilege to do so. The contractor was 
unquestionably in aé_ position to make 
prices at least as low as the merchant 
could have been able to get from any other 
source. 

The illuminating engineer is as worthy 
of his hire as any other engineer when 
acting in a consulting capacity, but if he 
gives. away his knowledge first, and seeks 
to recover in some roundabout way after- 
ward, he must not complain if he fails. 
If the illuminating engineer has not faith 
enough in the value of his professional 
knowledge and skill to demand a reason- 
able fee for it, no one is going to urge 
him to accept compensation for his ser- 
vices, especially after he has already pre- 
sented them, wholly or in part. The doc- 
tor does not prescribe, nor the lawyer ad- 
vise, without making it understood that his 
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knowledge has a money value, which he 


Public Lighting and Health 


One of our electrical contemporaries 
sees danger ahead,—in fact, believes that 
it is already here, from the indiscrimi- 
nate use of the flaming ares and other 
brilliant light sources in the streets, and 
suggests that the placing of such lights be 
Supervised or regulated by the Board of 
Health. The contest for supremacy in the 
production of glaring light goes merrtiy 
on, and the end is by no means in sight. 
The actual danger, however, of injury to. 
the eyes from the public use of the latest 
glare-producers seems very remote. The 
person who strolls on the “Great White 
Way” until his eyes are blinded by the 
glare of the lights can well be spared vo 
recuperate in seclusion. Our contemporary 
has perhaps been misled by the peculiar 
blinking and turning of the eyeballs which 
we are credibly informed, are commonly 
seen along this famous thoroughfare, but 
which are not necessarily caused by retin- 
al fatigue. 

There are, however, cases in which the 
illumination should be passed upon by the 
guardians of the public health, chief amony 
which are the public schools, and of 
scarcely secondary importance, the public 
libraries. In both of these classes of 
public buildings conditions are only too 
frequently found which may very readily 
work serious injury to the eye-sight of 
those using them, particularly children. 
It is unfortunate that bad lighting does not 
cry out for suppression like bad odors, or 
needless noises, if such were the case, il- 
luminating engineers, electrical contract- 
ors and gas fitters, would be deluged with 
work beyond hope of extrication. 


[luminating Engineering and 
Fixture Manufacture 


No one connected with the lighting in- 
dustries has received more scathing con- 
demnation at the hands of illuminating 
gineering. That the fixture manufacturer 
Next to the architect, the “fixture man” 
has been blamed for the most serious. 
sins committed against illuminating en- 
gineering. That the fixture manufactueer 
has been guilty as charged in the indict- 
ment has unquestionably been true to a 
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very large degree. It is probably true, 
however, that there have been more or 
less extenuating circumstances which 
have not been brought clearly to light, and 
which should have some influence in de- 
termining the responsibility. Without any 
intention of merely shifting the blame, the 
manufacturer does not hesitate to charge 
a considerable amount of the responsibil- 
ity back to the architect. He contends 
that the general plan of lighting is left 
until the last minute, and the outlets often 
arranged before he is called upon to per- 
form his part of the installation.’ It then 
often happens that he is expected to per- 
form a miracle,—to create light by his 
mere fiat. This is simply a phase of the 
general neglect of the lighting proposi- 
neers have inveighed from the beginning 
of their existence. 

The way out of the difficulty is not 
hard to find. The fixture manufacturer 
must become in fact what he is n theory, 
namely, a constructng illuminating engi- 
neer. There is no one at the present time 
in a position to render such immediate and 
valuable services to illumniating engineer- 
ing as a profession as the fixture manu- 
facturer. The architect has long besen 
accustomed to deal directly with him, and 
in the majority of cases has unconsciously 
looked upon him as an illuminating engi- 
neer He s therefore persona grata with 
the architectural profession, which can 
scarcely be averred of the independent il- 
luminating engineer, and is therefore in a 
position to work in harmony with the 
architect and decorator Furthermore, the 
fixture manufacturer is entirely inde- 
pendent commercially, of any particular 
luminant, lighting device, or accessory, 
and threfore in a position to give strictly 
impartial consideration to all available 
ways and means of producing ilumina- 
tion. An illuminating engineer should be 
as necessary and as important a meniber 
of the personae of a fixture factory as the 
designer or superintendent The first 
work in any installation should then be 
done. The order of procedure in the 
illumination of a building would then be 
as follows:—As soon as the plans were 
advanced to the stage where the size of 
the rooms, height of ceilings, and the pur- 
poses for which they are severally in- 
tended to be used have been determined by 
the architect, these conditions, together 
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with specifications as to the ornamental 
treatment,—such for example, as the type 
of architecture, and perhaps a maximum 
cost—-would be sent to such fixture manu- 
facturers as it was desired to have submit 
proposals. The architect's specifications 
would then go to the engineering depart- 
ment of the fixture manufacturer, where 
the intensity of llumination required in 
the different rooms would be specified, and 
the outlets and number of fixtures located. 
The original specifications, with the fur- 
ther specifications of the illuminating en- 
gineer would then go to the designing 
department, where designs would be 
worked out which would fulfill the re- 
quirements of illumination, and accord 
with the general principles of harmony as 
embodied in the architect’s requirements. 

Of course, the order of procedure here 
set forth is not to be considered as an in- 
flexible rule of practice During the pro- 
gress of the work there would naturally 
be more or less occasion for conference 
and co-operation between all of the inter- 
ested parties The important thing is the 
careful consideration of the general prob- 
lem of illumination from the three differ- 
ent standpoints, namely: the architect, the 
illuminating engineer, and the fixture de- 
signer, in order that the final result may 
embody harmonious combination of the 


several essential elements of every illumi- 


nating engineering problem. It is only by 
such a general method of co-operation that 
the best results can be obtained. This 
being the case, it may be stated with cer- 
tainty that such a procedure must in the 
end generally prevail Fixture manufac- 
turers must sooner or later recognize that 
illuminating ngineering is the very foun- 
dation of their business. Those manufac- 


“turers who recognize it sooner must as- 


suredly take the lead, while those who 
recognize it later must eventually fall in 
at the tail end of the procession. 


A Business without an Organization 


Edward Everett Hale wrote a most in- 
teresting and instructive book depicting 
the trials and tribulations of “the man 
without a country.” In these days of 
“community of interest” in nearly every 
line of commerce and manufacturers, a 
business without a trade organization of 
called a business without a country. 
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From the National Manufacturers’ Asso- 
ciation, which takes in every phase of the 
manufacturing industry, down to the bar- 
bers and dancing masters, there is scarcely 
a single division of our great commercial 
and industrial fabric that is not repre- 
sented by some central organization, hav- 
ing for its purpose the common good of all 
those whose material progress and pros- 
perity lie in the same general line. To 
this general rule there is one notable and 
startling exception: the makers’ and 
sellers of lighting fixtures are unorgan- 
ized. 

The business that is unorganized is dis- 
organized; and to be disorganized is to 
waste valuable time, labor and money in 
useless duplication of effort and destruct- 
ive, cross-purpose policies. When you 
hear a man charging his compeers in bus- 
iness with underhanded methods of se- 
curing trade, and of piratical and un- 
scrupulous practices generally, you may 
put it down that the particular line of 
business he is in is without a central or- 
ganization. Such is the condition of the 
fixture business to-day. Every manufac- 
turer is afraid of every other, and con- 
siders him a commercial highwayman. 
Every new design must be Kept in the ut- 
most secrecy, lest some competitor steal 
it and pass it off as his own creation, or 
flood the market with cheap duplicates. 
We have repeatedly been refused permis- 
sion to publish illustrations of special de- 
signs for this reason. 


The manufacture and sale of lighting 
fixtures is essentially a high-class busi- 
ness, combining artistic taste, inventive 
ability, and mechanical skill. There is no 
reason why it should not be conducted 
upon as high an ethical plane as any other 
branch of industry, It is most reasonable 
to suppose that this industry has attracted 
to it only commercial pirates and shysters. 
The whole trouble lies in the fact that, 
as a business of national extent, it has no 
central organization. The fixture manu- 
facturers and dealers should get together 
without delay and organize a National 
Fixture Association. There are any num- 
ber of reasons why such an association 
would benefit manufacturer, dealer, archi- 
tect, and user. If there are any reasons 
why there should not be such an associa- 
tion, we would be pleased to hear them. 
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While the competition is based upon 
principles which make for progress and 
the mutual benefit of buyer and seller, it 
nevertheless contains a destructive ele- 
ment. So long as it is rivalry, well and 
good; but when jt begins to be warfare, it 
partakes of the nature of war, of which 
Gen. Sherman gave the true synonym. 
“All is fair in love and war” is considered 
good; but when it begins to be warfare, it 
then ‘“‘strategy”; and destruction is the 
one element on which the final victory 
depends. Competition, left a free rein, is 
sure to run into warfare; the fixture bus- 
iness to-day is in this condition. The 
only hope of honorable peace lies in a 
better mutual understanding among the 
various parties interested, which can be 
brought about only by a national organi- 
zation. 


Lighting Accessories 


The term “fixture” is now generally 
used to specify the mechanical device or 
devices which are necessary to support 
the lamp and its accessories. Lamp has 
come to mean the special apparatus nec- 
essary to produce light from the luminant, 
while “accessory” is usually understood 
to include all the appurtenances used for 
distributing and diffusing the light after 
it has been generated. The selection of 
the proper accessory therefore constitutes 
no small part of functions of the illumi- 
nating engineer. Every improvement in 
the line of accessories is therefore of im- 
portance second only to improvements in 
the lamps themselves. The contribution 
from Mr. Hopton in another section of this 
issue, in which he describes a new form of 
glass reflector, will be read with interest. 
Mr. Hopton is one of the very few illumi- 
nating engineers who is associated with 
a fixture manufacturing concern; and the 
fact that he has started out by making an 
original and valuable contribution to the 
material progress of the profession is a 
most encouraging omen. Illuminating 
engineering and fixture manufacture are 
as logically connected as electrical engi- 
neering and the manufacture of genera- 
tors and motors. The company with 
whom Mr. Hopton is associated is to be 
congratulated upon their substantial real- 
ization of this fact. 
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Sam M‘Gee’s [Illumination Economy 
By Gurpo D. JANES. 


When Sam McGee was mayor of the 
economical municipality of Quincy not 
long since, he decided to curtail the ex- 
pense of illuminating the streets, so he sat 
up late one P. M., and thought up some 
scheme to save the taxpayer from ex- 
cessive light bills. 

Being a man with plenty of intellect, he 
soon came across a plan in his thought, 
stumbled against it as it were, while agi- 
tating the apex of his head with several 
fingers. After doing said stumbling he 
went to sleep. 

Early next A.M... he .arose from <his 
place of snore, and after masticating sev- 
eral varieties of victuals, went to the city 
electrician and laid before him the 
scheme. 

The said electrician was delighted with 
it. And without pausing to congratulate 
Sam, rigged up a switch, an automatic 
switch, one that would work if any indi- 
vidual would step upon it, a switch that 
would turn off and on an arc light with 
impunity. 

Then having made the one, he duplicated 
same three times. After which he put on 
his hat and went onto the thoroughfares. 
There he found a good place to install his 
switches, and taking off his coat did so. 
The scheme as originated by Sam was 
this: to place the switches in such a loca- 
tion that when the inhabitants would ap- 
proach an electric light on the highway 
they would step on the switch, and light 
said electric light. Then being lighted on 
their journey within the range of the illu- 
mination, the inhabitants would cut off the 
light by strolling over another switch 
placed on the other side of the are. Sim- 
ilar switches to be installed in the streets 
for the vehicles, were also planned. 





THE CITY ELECTRICIAN AT WORK 


It was further arranged that no matter 
from what direction you approached the 
illumination, it would light the lamp, as 
the angle and position of the heel would 
automatically fix it in the desired man- 
ner. So it will be seen that the are did 
not burn when there was no one in the 
locality to be benefited thereby. 

The whole thing worked all right, and 
the illuminating bill of the municipality 
was reduced quite a good deal. Sam was 
placed on a pedestal of course, and not a 
few of the inhabitants mentioned his 
name for the vice presidency. 

So when election day came around and 
he was out again for the office of mayor, 
he had enough campaign material to elect 
him several times over. In fact, by his 
illumination economy he had won enough 
votes to make his job unanimous. 
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But the night before the election his 
opponent, J. R. Lutterel, who was running 
on an independent ticket, thought of a plan 
to defeat Sam. Yes, he thought of a 
scheme to make Sam feel out of sorts and 
blue, and to cause him to sign his name 
Ex-Mayor McGee. 

J. R., at one time trimmed arc lights, 
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and could read a meter with impunity, 
therefore he was quite familiar with elec- 
tricity. So after supper on the evening 
preceding the election, he procured a pair 
of pliers and a lot of copper wire. Then 
he visited as many of the economy switches 
as he could, and so exposed the wire of 
the said switches that when stepped upon, 
the current from the same, instead of wan- 


' dering along proper channels would not 


do so; but wander in alien places. This 
being done, he hid behind a tree, and 
wrapped wire around his sides so same 
would not split when the big show would 
come off. Before J. R. had been in hiding 
five minutes Hank Fodder came along. 
He sauntered down the street in a leisure- 
ly manner. whistling. But when he 
stepped onto the doctored switch he 
paused in his whistling and said “good- 
ness” or words to that effect. Then, with- 
out a bit of warning he sauntered up into 
the atmosphere and landed out on the 
highway with a couple of thuds. 


At first he lay there quite ill at ease 
and melancholy, and made no attempt to 
get out of the way of vehicles. But pres- 
ently, after his range of vision was il- 
luminated with “stars” enough for him to 
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see his location, he got up, and began to 
criticise Sam. Yes, he criticised him in a 
manner that if the election had been held 
at that moment he would have voted 
against said Sam. 

Meanwhile Hank Fodder’s explerience 
was being duplicated all over the corpora- 
tion. On Tryon street so many citizens 
were tossed into the street, that those who 
caught on exercised their sides in smiling 
at folks who accidentally meandered onto 
the doctored switches. 

So when the following morning broke, 
Sam’s constituency were out of sorts and 
bruised up. Yes, they were in such a con- 
dition and humor that when the polls were 
opened they criticised him there, and 
placed said criticism in the ballot box. 

“Folks, voters and fellow. citizens,” 
cried Sam at the fourth ward about ten 
in the A. M., “vote for me. The switch 
was fixed by my opponent for campaign 
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purposes. You got a shock not from me, 
but from him. Yet you will vote for him.” 
Then he shed tears to show he was sincere 
in his remarks. 


But the voters who were able’to be out 
after being shocked the night before made 
a face at Sam, and when the polls were 
closed at five o’clock after dinner, Sam 
had lost the election. 

“Gentlemen,” said J. R., as he looked 
into the ballot box and saw himself there 
in a unanimous manner almost, “It pays 
to be economical. Sam started the econo- 
my. I will keep it up. Keep it up be- 
cause it is cheaper to pay a $70 electric 
light bill each month, than $700 in damage 
suits per the same time.” 

“Hurrah for> d2 Rav cried: thes woters 
when Sam made this remark. After 
which they went home, for they were 
quite hungry and tired. 


A Magic Illusion Box 


One of the most interesting and “sen- 
sational” tricks of the professional jug- 
gler is to make an object disappear as 
if it vanished into thin air, or to make an 
object appear .. the place of another 
without any apparent motion. The meth- 
od of doing this is simple enough when 
once explained, and some ingenious elec- 
trician has embodied the principle in what 
he calls “a magic illusion box,’ which can 
be made to afford an endless amount of 
amusement to both children and grown 
people, and can aiso be turned to very 
good account as an advertising novelty for 
store windows. 

The principle upon which this device is 
constructed will be readily understood by 
reference to Figs. 1 and 2; Fig. 1 being a 
plan and Fig. 2 a prospective view. The 
apparatus consists of a square metal box 
having a glass window occupying about half 
of one of the sides (D, Fig. 1), and a sheet 
of glass partition (C) placed diagonally 
across inside. Two light sources (L and 
L) are placed on opposite sides of this 
partition, a half of which is covered with a 
sheet of metal to render it opaque. The 
method of operation is as follows:— 
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A and B are two objects similar in gen- 
eral appearance,—for example, two bird 
cages,—one ‘empty and the other con- 
taining a bird. The observer, standing in 
front of the glass window D, and looking 
into the box, will see the empty cage A 
straight in front of him if the lamp L is 
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burning; the cage B, not being illuminat- 
ed, will be invisible Now, if the lamp L 
is turned off, and the lamp L’ turned on 
at the same instant, the observer will 
see the cage B by reflection from the diag- 
SIq? Ysnoyiye {9 uonnied sseis [euo 
glass is transparent the angle of the rays 
is such that there will be a _ sufficient 
amount of reflection to make the object 
clearly visible, and as can be readily veri- 
fied by placing any object in front of a 
mirror turned at 45 degrees, the cage B 
will appear to the observer to be in the 
position of the cage A. Thus, a bird sud- 
denly appears to be in the cage A. 

An infinite variety of changes can be 
worked on the same princple; flowers 
may be made to appear and disappear 
in a vase; an aquarium can be alter- 
nately empty and alive with fish; a box of 
cigars may be made to appear and dis- 
appear, and so on. Two different sizes of 
the box are made for general use, as shown 
in the cuts (Figs. 3 and 4). 

As a show window novelty this illusion 
should prove exceedingly attractive. Aside 
from its mere spectacular value in at- 
tracting and holding attention, it can be 
made to display an article with and with- 
out a price-mark, and a variety of tricks 
that should give it a long and continuous 
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“run.” The unlimited number of varia- 
tions to which this ingenious device is 
adaptable is one of its most valuable fea- 
tures. It is not necessary that the change 
be affected instantaneously. By means of 
two rheostats (water rheostats can be 
made at a cost of a few cents by any 
electrician) the one electric lamp can be 
gradually extinguished while the other is 
as gradually lighted, which give the object 
the appearance of changing slowly into 
the other. Here is a suggestion for the 
patent medicine fraternity. (“‘Collier’s 
Weekly” please take notice). Make two 
life size wax models of a face, the coloring 
as realistic as possible to represent life. 
Let one represent the picture of health, 
and the other the same face in an emaciat- 
ed condition. The latter is lighted up 
first, with the placard, “Before taking.” 
The lights are then slowly dissolved one 
into the other, thus exhibiting the actual 
progress of restoration to health by virtue 
of the particular medicine advertised. 

It s difficult to conceive any toy which 
would afford more entertainment while at 
the same tnme stimulating orignality and 
inventive genius. 
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Explanation of Lighting and Power Contracts 


By cA ssh, 


It has been the experience of the writer 
that the great majority of Central Station 
customers sign blindly their contracts for 
electrical energy, being unable to grasp 
the full meaning conveyed by the technical 
and legal wording of the usual contract or 
agreement. An attempt is herein made, 
therefore, to take a few examples of the 
typical forms of contracts used broadly 
throughout the United States and dissect 
them to some extent, explaining phrases 
and clauses where it is thought such ex- 
planation to be necessary to be clear and 
full understanding of the contract. 

The contract which is most familiar to 
the ordinary layman is the “Agreement for 
Klectric Current—Retail Lighting,’ which 
reads partly as follows: “You are hereby 
requested to supply electric current for an 


equipment of about incandescent 
lamps, arc lamps, . ventilating 
fans, etc., electric current to be supplied 


by your company for a term of one year 
from the commencement of supply....... 
at the rate of ten cents per kilowatt hour. 
No chenge shall be made in the equipment 
or in the type, size or number of lamps or 
other appliances connected therewith; 
nor shall current be used except for the 
equipment scheduled; nor other electric 
service introduced or permitted in con- 
nection with the equipment, without the 
Hrevious: COnSeNnt sof ‘the x. cea: Lee ee 
Company. At the expiration of the stated 
term this agreement shall continue in 
force until terminated by thirty days’ writ- 
ten notice from either party. This agree- 
ment shall not be binding upon the Com- 
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pany until accepted by it through its prop- 
er executive officer, and shall not be modi- 
fied or affected by any promise or agree- 
ment or representation by any agent or 
employee of the Company unless incor- 
porated in writing herein before such ac- 
ceptance.”’. Then follow the signatures of 
the intending customer and of the central 
station company. 

Ten cents per kilowatt hour is the rate 
charged in the average large city. A kilo- 
watt hour represents a definite amount of 
work done, and is roughly speaking equiv- 
alent to one hour’s use of 20-16 candle- 
power standard Edison carbon filament 
lamps, or of two standard are lamps or 
of 1 1-3 horse power in motors. There- 
fore it can be seen that at the above rate 
a standard carbon filament lamp costs to 
burn for one hour about one-half cent, 
and a standard are lamp five cents, while 
to use a one-horse power motor for one 
hour costs about 7% cents. Now that 
Tungsten lamps are coming into such gen- 
eral use, it is useful to remember the 
hourly cost of tungsten lamps as follows: 


100 watt, 80 candle power lamp....$0.01 
60 ce 48 ce 66 ce 006 
AO). cupeee nes 2 de . ¢ .004 


An ordinary 12” to 16” ventiating fan 
costs to operate about % cent per hour, 
can be rented for $2.00 per month and 
cost from $12 to $16 retail. 

The clause in the retail contract re- 
quiring that no change in the equipment 
be made without the previous written con- 
sent of the. Company is insisted on for the 
customer’s own benefit, and is in accord- 
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ance with the requirements of the Board 
of Fire Underwriters. Electricity is a 
fairly safe proposition if the wiring is 
properly installed so as to minimize dan- 
ger from fire, but if an amateur wireman 
re-arranges the wiring which has been 
previously passed upon by the authorized 
inspectors, a good chance presents itself 
for some inexplicable fire. It is to obviate 
this danger that central stations insist on 
having any new wiring brought to the at- 
tention of the Underwriters. Disregard 
of this duty of the customer results in the 
annulment of his fire insurance policy, 
as this penalty is attached to _ the 
failure of the policy holder to fail to con- 
form to the requirement of the Board of 
Fire Underwriters. 

The retail contract reads that it shall 
last for one year. Companies do not in- 
sist upon compliance with this provision, 
disconnection being made upon _ notice 
from the consumer. 

Other terms and conditions are usually 
made part of the agreement. The com- 
pany furnishes the meter and service ap- 
pliances necessary to connect the cus- 
tomer’s equipment with the mains. This 
means that the customer is required to 
wire to the basement or other point of en- 
trance of the Company’s wires. The cus- 
tomer must at all reasonable times allow 
access to the meters, and agrees to allow 
himself to be disconnected upon faiiure to 
conform to any of the conditions of the 
contract. 

Payments on retail contracts are usually 
made monthly, but in case a new cus- 
tomer cannot give satisfactory references, 
by signing a “Weekly Clause.” or a prom- 
ise to pay weekly, current will be supplied 
to him without further delay. Some cus- 
tomers whose credit is perfectly good, 
rather than await the delay consumed by 
having references looked up, pay on the 
weekly basis. A company is usually will- 
ing to transfer a weekly customer to a 
monthly basis when asked to do so, pro- 
vided that some time has elapsed during 
which time the customer has met his bills 
_ promptly. 

RETAIL POWER. 

The contract for retail power is in es- 
sential parts similar to the foregoing 
lighting contract, excepting of course in 
the matter of rates, which are lower be- 
because electrical energy corporations can 
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sell the energy much cheaper when the de- 
mand comes on during the day, which is 
the case with the average motor installa- 
tion. To encourage as large a use as pos- 
sible a premium is put upon large con- 
sumption by the following sliding sched- 
ule: 

For the first 200 kilowatt hours of monthly 

consumption, 10c. per K. W. H. 

From 200 to 400, excess over 200 of month- 

ly consumption 8c. per K. W. H. 
From 400 to 3,500 excess over 400 of 

monthly consumption 6c. per K. W. H. 
From 3,500 to 7,000 excess over 3,500 of 

monthly consumption 5c. per K. W. H. 

A customer using 200 kilowatt hours or 
less is thus paying the same rate as he 
would under a lighting agreement. Over 
3,500 K. W. H., the power is secured at 
the extremely low rate of 5 cents per kilo- 
watt hour, which as has been seen is the 
equivalent of 1 1-3 horse power hours. 
Fans, hair dryers, small blowers, etc., do 
not come under this contract, but are 
charged for at lighting rates. Any motor 
larger than % horsepower is connected 
across the power meter. With the above 
rates of electrical power, electricity can 
now compete with other sources of power, 
and is used in the majority of cases where 
good, clean, efficient service is desired. 
AUTOMOBILE AND STORAGE BATTERIES. 

Storage battery currents usually provide 
for selling the current at extremely low 
rates, ranging from 6 cents to 3 cents per 
kilowatt hour according to the extent of 
the consumption. It is usually agreed, 
moreover, between the contracting parties, 
that there shall be a minimum monthly 
charge of $50.00 for each installation sup- 
plied under the contract. 

This stipulation, of course, works fo the 
benefit of the central station. Its effect, 
on the small consumer, is to render to him 
useless this form of contract, because very 
often his hills would be smaller if paid for 
at the retail lighting rate. If a customer's 
bill for current should in any one year ex- 
ceed what it would at the ten cent rate, 
the excess at the end of the year would be 
eredited to such customer. Current rates 
for storage battery and automobile ser- 
vice are: 

Six cents per Kilowatt hour, with dis- 
counts as follows: 

For a monthly consumption of 3000 K. W. 

Heo per KouW.-H. 
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For a monthly consumption of 5000 K. W. 

H., 14%c. per K. W. H. 

For a monthly consumption of 8000 K. W. 

H., 14%c. per K. W. H. 

For a monthly consumption of 10000 K. W. 

H., 2iec. *per (K.-W. 

For a monthly consumption of 25000 K. W. 

H., 2%c. per K. W. H. 

For a monthly consumption of 50000 K. W. 

HL -346¢. sper Ky W.-H. 

In order to provide for a balance on both 
sides of a three wire system, agreement is 
further made that current shall be made 
from both sides of the system simultan- 
eously in approximately equal quantities. 
In practice this provision is usually more 
honored in the breach than in the observ- 
ance. In consideration of the cheap rate 
under which current is sold for battery 
purposes, the user agrees not to use same 
during the hours from 4.00 p. m. to 10.00 p. 
m., during the months of November, De- 
cember, January and February. The pur- 
pose of this stipulation is to prevent cur- 
rent being taken during the hours of the 
evening lighting peak., when the station 
is taxed to its utmost. 

WHOLESSLE LIGHTING CONTRACTS. 

Just as in any other business, when 
dealing in electricity we find that the large 
consumer is given the better rate. To 
encourage the use of electricity on a large 
scale, the rate is fixed in inverse propor- 
tion to the consumption. Wholesale con- 
tracts are divided into three classes: 
Wholesale “A,” Wholesale “B,”’ and Special 
Wholesale. The first two cover lighting 
service only, while the third is for both 
light and power. If a customer burns 
on either of the first two contracts and 
uses large motors, these are charged for 
under the retail power rate. 

The Wholesale “A” contract, which is 
pasted on as a rider to the ordinary light- 
ing contract in such a manner as to cover 
the part thereof referring to the retail 
rate reads: 

“In consideration of the rates under this 
contract, the customer agrees for ten 
months of the year to use and pay for not 
less than 2000 K. W. H.’s of electric cur- 
rent or the equivalent of two hours’ aver- 
age daily use of the total equipment; that 
the contract shall be deemed a yearly con- 
tract and payments shall be made month- 
ly thereon on account thereof.” 


(To be continued.) 
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Illuminating Engineering and the 
Complaint Department. 


There is no friend like the converted 
enemy. A dissatisfied customer, though 
but one out of ten thousand, is a germ 
whose possibilities for evil can not be es- 
timated. A complaint is the first symp- 
tom of the microbe of dissatisfaction, and 
should be dealt with instantly and effec- 
tively. As a first aid to the injured illumi- 
nating engineering is both safe and effect- 
ive. 

Mr. Harold Almert, of Wichita, Kas., 
gives the following valuable report of his 
experience with this treatment: 


My experience has been that, in nine 
cases out of ten, complaints of high bills 
are due, not to fast meters, but to old 
lamps, poorly designed fixtures, bad 
shades, bad location of fixtures, etc. For | 
that reason our meter men have been 
trained so that they understand the ele- 
mentary principles of illuminating en- 
gineering, and whenever sent out to in- 
vestigate a complaint of high bills, if the 
meter is found to be correct, an inspection 
of the premises is made to see the condi- 
tion of the lamps and fixtures, location of 
the same and how they are used. On re- 
turn to the office a written report is made, 
with recommendations for changes which 
ought to be made, stating kind of lamps, 
etc., which should be used—frequently, in- 
expensive alterations to the fixtures—also 
stating the probable increase of light with- 
out the additional increase of current 
which will result. This we have found to 
be very valuable, satisfying a great ma- 
jority of complaints. 

If the consumer is poor and, in the judg- 
ment of the inspector, can ill afford to pay 
a fair sized lighting bill, we then endeavor 
to reduce the consumption of current by . 
putting in efficient lamps, shades, etc.: but 
if the consumer can well afford to pay a fair 
sized bill, we do not endeavor to cut down 
his current consumption, but increase his 
illumination by proper lamps and shades. 

The work in this department is under 
the direction of a $75 man, and while he 
is not an expert, he is a student and a 
careful worker. 

Have not heard of any other company 
using this method of handling complaints, 
but I believe it is well worth the while for 
every company to consider the same. 
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Getting Lighting Results. 


Whirling through the country of an even- 
ing on a fast train or journeying more leis- 
urely through rural communities by trolley, 
the traveling business man realizes what an 
enormous waste of opportunity is caused by 
the non-development of resources that are 
within the retailer’s grasp. Effective store 
frontage and window trimming are important 
among these items, but far more important 
and far more reaching out in its effect, is that 
of store lighting. There are numbers of 
small towns where electric power is supplied 
to the residents by some large manufacturing 
plant located in or near the town site. More 
often than not the current thus supplied is in- 
efficient and produces a very mediocre quality 
of light. Frequently single electric bulbs of 
16-candle power dangle in a shop window 
and at uneven intervals throughout the store 
forming the only means of lighting the win- 
dows and interior. Exterior lighting is en- 
tirely absent and upon extremely foggy nights 
one has to find their way to the store by a 
sense of touch and instinct rather than by 
any guiding ray of illumination. In towns 
where gas is supplied, either natural or arti- 
ficial, the majority of dealers confine them- 
selves to the ordinary fishtail burner, while a 
few of the more courageous put in expensive 
mantles on their burners and thus a some- 
what greater efficiency is secured than their 
neighbors enjoy. 


As the towns grow larger in size and 
greater in commercial importance one occa- 
sionally notices some enterprising merchant 
who has installed a gas plant of his own, 
either acetylene or gasoline, and this usually 
secures a satisfactory amount of efficiency. 
The regrettable part, however, is the fact that 
most dealers do not attempt to better them- 
selves in this matter, and they do not realize 
that it is possible with a given current of 
electricity or with a given supply of gas, to 
increase the efficiency of the current or gas 
supply by the use of lamps and burners prop- 
erly suited to conditions. The difficulty on 
the part of the manufacturers of these appli- 
ances seems to be to get hold of the man who 
actually needs these goods, while the diffi- 
culty on the part of the man who needs them 
is to find the manufacturer who turns out 
such a product. For those dealers who are 
located in towns where there is no electric 
or gas plant, there are a number of good 
acetylene and gasoline gas plants which may 
be installed at a comparatively small cost and 
which will give the maximum of results. 
True it is that some of these systems have 
caused trouble, but still more true it is that 
other systems which are absolutely safe un- 
der insurance restrictions and which do not 
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either increase your insurance rate or your 
risk in any way. Undoubtedly it would be 
of advantage for several merchants occupy- 
ing a row of stores or a block of stores to 
install the one system, each paying his pro- 
portionate part of the installation and run- 
ning expense. Or better still, it would be de- 
sirable for you to put the matter before your 
landlord and have the installation of such a 
machine added to your rent, thereby increas- 
ing it only by a nominal sum and acquiring 
the benefit of the complete expenditure at 
once. 

As we have suggested there are a thousand 
and one ways to get around the difficulty of 
poor accommodations in lighting matters, and 
the main trouble seems to be to get hold of 
the man who is actually desirous of ? ?? 
—Shoe and Leather World. 


Announcements. 


The Electrocraft Publishing Co., Detroit, 
Mich., announce that the Third Edition of 
the Electrocraft Jllustrated List of Ap- 
proved Hlectrical Supplies will shortly be 
issued, and that copies will be sent free of 
charge) only to actual buyers of electrical 
supplies and persons directly influencing 
buying. The publishers request immedi- 
ate applications for copies, to be made on 
the letterheads of the applicants and ac- 
companied by ten cents in stamps or sil- 
ver to pay postage. 


Mr. Will M. Dixon and Mr. Howard F. 
Smith announce that they will conduct a 
general engineering business under the 
firm name of Dixon & Smith, with offices 
in the Wright Building, St. Louis, Mo. Mr. 
Dixon was connected with the electrical 
department of the Pan-American and 
Louisiana Purchase Expositions, and was 
Chief of the Department of Electricity of 
the Jamestown Exposition. Mr. Smith 
has been with the New York Lght, Heat 
& Power Co., and was with the mehanical 
engineering department of the Si. Louis 
Exposition. 


The next annual convention of the Col- 
orado Electric Light, Power and Railway 
Association will be held at Glenwood 
Springs, Colo., September 16th, 17th and 
18th, 1908. 
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The Flaming Arc Lamp. 


When the flaming arc lamp was first pub- 
licly exhibited in this country some three 
years ago, the various lighting interests 
were inclined to look upon it as a mere nine 
days wonder, which might have a certain 
vogue for. advertising purposes, but would 
never become a serious factor in the gener- 
al illuminating field. It is doubtful, howev- 
er, if any new light-source ever sprang into 
such instant popularity. From the mo- 
ment the first lamps were shown on Broad- 
way the demand for them seemed to spring 
up spontaneuosly, and for more than a 
year the only difficulty commercially was 
in securing lamps to supply the demand. 
This was due to a considerable measure 
no doubt, to the fact that the experimen- 
tal work in connection with both lamp and 
carbon had been very thoroughly worked 
out abroad before it attracted any attention 
in this country. The first lamps that were 
imported and marketed are still in success- 
ful operation; there were no discouraging 
failures to be charged up to the expense 
accounts of the users and explained away 
by the dealers. As the flaming arc lamp 
had been worked out to an assured suc- 
cess and put into practical use in Europe 
some time before being used in this coun- 
try, it is curious that American manufac- 
turers did not foresee its possibilities; 
but they did not, and before they fairly 
knew what was happening an imported 
lamp of good construction had secured 
a permanent foothold and the cream of 
the business. 

As was inevitable, however, the Ameri- 
can manufacturer, as soon as he saw that 
the flaming arc was really here to stay, 
rushed into the breach and sought to es- 
tablish himself before any further con- 
quests of his market by foreign makers 
could be accomplished. 


mercially and _ practically, 


The imported lamp which has enjoyed 
such a phenomenal success, both com- 
uses what is 
commonly Known as the clock-work reg- 
ulating mechanism. This mechanism was 
used in the first open are lamps, but was 
soon displaced by simpler devices. As 
might be expected, American designers 
generally shied at a revival of this older 
and more complicated system; a number of 
them attempting to replace it with the equal- 
ly old method of allowing the carbons to 
rest upon a stop to which they feed down by 
gravity as the points are worn away by 
the arc. A great deal of expensive ex- 
perimenting has been done to Americanize 
the flaming arc lamp, and within the past 
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few months several new forms have been 
announced. One of the most recent of 
these is manufactured by the General 
Electric Company, the essential features 
of which are described as follows:— 


The General Electric Company is now 
placing on the market a line of flame 
are lamps of the inclined carbon type and 
parallel rod construction. The mechan- 
ism of the lamp is an adaptation of that 
used in the well-known series arc lamps 
of the same make, and consists essentially 
of a differential winding with an adjust- 
able weight actuating a single clutch 
which feeds both carbons simultaneously. 
This construction is simple and rugged, 
assures positive operation and eliminates 
from the lamp the objectionable features 
of clock-wheel trains, cables, chains, rib- 
bons, ete. 

The low arc voltage of these lamps, 42 
to 45 volts, enables them to be most effic- 
iently operated in multiple series on 
standard lighting circuits with two across 
100 to 125 volts or four across 200 to 250 
volts. They can, however, be operated 
singly if desired, in which case a separate 
resistance is used with the direct current 
lamps. The direct current lamp when 
operated two in series requires no exter- 
nal resistance. A suitable regulating re- 
actance is furnished with the alternating 
current lamps for either series or multiple 
operation. The reactance is separate 
from the lamp itself and is enclosed in a 
neat compact casing. 

The lamps are of pleasing design and are 
furnished with either copper or steel cas- 
ings. The carbons used with this type of 
lamp are 400mm. long and have a life of 
from 10 to 12 hours. For alternating cur- 
rent lamps both carbons are 10mm. in 
diameter, while for the direct current 
lamp the positive carbon is 10mm. in di- 
ameter and the negative 9mm. The stan- 
dard winding is for 12 amperes. 

As these lamps are used largely for 
outdoor lighting, such as the front of 
stores, theatres, large signs, amusement 
parks, and other places where a well 
constructed, weather proof lamp is neces- 
sary, the parts are made extra strong and 
are all heavily galvanized. 


The Stave Electrical Company of New 
York have produced a flaming arc lamp 
of special design, for which they make 
the following claims:— 


The “Stave” electric lamp is one of the 
lamps that embodies the valuable exper- 
ience that they have built on the principle 
of rough and rugged construction near 
the are chamber, good and reliable con- 
struction of the regulating mechanism. It 
has been realized that a lamp must work 
equally well on either two in series on 110 
volts or 10 in series on 500 volts. This can 
only be obtained by a well proportioned 
and well calculated differential winding of 
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THE STAVE FLAME ARC LAMP. 


the feed mechanism. It has been the con- 
stant aim to construct the lamp in such 
a way that there was no need of readjust- 
ing the lamp together for a certain cir- 
cuit, but any desired number of lamps 
could be put up on voltage ranging 
from 110 to 5,000 without any readjust- 
ment Every lamp will simply burn at the 
proper voltage, namely 45 volts, and as 
soon as this voltage by reason of the nat- 
ural consumption of the current, is in- 
creased to 46 or 47 the feeding mechan- 
ism infallably comes in operation. The 
upper part of the lamp containing this 
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mechanism is entirely sealed, and in many 
years’ experience it has not been found 
necessary to break this seal, except in 
case of very heavy outside damage. Each 
lamp contains an internal resistance so 
adjusted that the lamp is read for imme- 
diate use on 115 volt circuits, that is to 
say, two burning in a series. 

Another great advantage of this lamp is 
that it entirely does away with the porce- 
lain economizer which has been a source 
of trouble in other lamps. The whole 
bottom part is made of cast iron and 
steatite guides, the latter being arranged 
an inch or two above the are and thus 
absolutely avoiding the splitting or crack- 
ing of same through excesssive heat. 

All the necesary fluxibles are made by 
very fine stranded copper wire threaded 
with glass beads. This has proved to be 
the finest class of insulation obtainable, 
as the glass is absolutely impervious to 
the fumes and every individual bead auto- 
matically cleaning the next one through 
constantly changing its position. 

All the current carrying parts of this 
lamp are sufficiently insulated from the 
body of the lamp by air and mica only. 

A great deal of attention has been paid 
to the construction of the carbon holders, 
as it has been found that through con- 
stant use of same the screws easily break 
off. A very substantial and easily accessi- 
ble thumb screw has been provided for this 
purpose, thus not tempting the trimmer of 
the lamp to use his pliers and so break off 
the screw. 

On the whole the workmanship is of the 
highest class throughout, and every little 
electrical and mechanical detail has been 
carefully thought out. 

The C. J. Toerring Co,, of Philadelphia, 
have achieved distinction in the are lamp 
field by reason of sensible design and thor- 
oughly good constructioin. They were the 
first to put a 200 hour enclosed lamp on 
the market. They now come out with a 
new flame arc lamp, which may be as- 
sumed to possess the general merits of its 
predecessors. The following description 
is given by the makers: 

The lamp is operated by a differential 
shunt-series magnets. The carbons are 
suspended from chains wound on drums 
and are fed downward gradually and ac- 
curately. 

This portion of the lamp has received 
very careful attention, which its great 
influence on the steadiness, feed and _ il- 
luminating efficiency of the lamp compels. 
In most lamps a magnetic blow-out placed 
above the arc has been deemed sufficient. 
Realizing its great importance, we have 
designed an arc positioner or magnetic 
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blow out, by carefully exploring the whoie 
of the magnetic field to which the arc is 
subjected, and designing it in a manner 
to give maximum efficiency to all parts of 
the field, The coils are constructed of 
wire with fire-proof insulation, each turn 
of which wire is laid n a separate groove 
of lava insulator, doubly insulating it 
from the iron core. 

In the design of the arc striking mech- 
anism all small and delicate parts have 


been eliminated, the whole being reduced 


to two heavy barrels, so mounted that a 
slight rotation transmitted to them 
through a rod from the armature causes 
the carbon ends passing through them to 
approach or recede, as the case may be, 
from one another. A large amount of 
friction is elminated and accurate adjust- 
ment of arc length is made a certainty. 
Movement is transmitted to these barrels 
by a rod which is directly connected with 
the armature, of the regulating magnets. 
The feed of the carbons is accomplished, 
as already mentioned, by gravity, the time 
element being secured by the interposition 
of a train of gears. These gears are made 
especially heavy, the shafts and pinions 
being turned up from bar german silver. 





THE TOERRING FLAME ARC LAMP 
MECHANISM. 


ae 





THE U. S. FLAME ARC LAMP. 


The United States Flaming Arc Lamp 
has at least a distinguishing name, and 
is one of the very latest aspirants for 
public favor. Simplicity is the chief vir- 
tue claimed for this new lamp; it has 
neither “blowing magnets” nor ‘“econom- 
izer.” It has been in successful opera- 
tion abroad, a total of some 10,000 lamps 
being now in use. 


Miniature Arcs. 


With the introduction of the flame arc 
lamp interest was revived in are lamps 
of smaller current consumption, generally 
known as “miniature” arcs. Lamps of 
this character have long been in practical 
use in Europe, where saving of current 
is of greater importance than saving in 
the labor required in maintenance; and 
repeated efforts have been made to secure 
their general adoption in this country. 
Small arcs, consuming from 2% to 4% 
amperes are now offered by the Excello 
Are Lamp Co., the U. S. Are Lamp Co., and 
Queen & Co. 
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An Improved Design of Electric 
Sockets and Switches. 


The Cutler-Hammer Manfg. Co., of Mil- 
waukee, have devised an electric switch 
which seems to be the absolute limit of 
simplicity in construction; and simplicity 
is unquestionably the cardinal virtue of all 
mechanism. This switch is made up for 
use on side walls or in what is commonly 
known as the pendant form, and is also 
applied to lamp sockets. The switch con- 
sists of a sliding rod which is pushed 
interested in keeping thoroughly abreast 
ing the circuit in one position, and making 
it in the other. Thus, in turning on or off 





PAE RE hE LEME NDS On DHE] CULLER= 
HAMMER SWITCH. 


a lamp in a socket made on this principle 
it s only necessary to push the button or 
end of the rod. This construction permits 
of porcelain being used in lamp sockets, 
which has long been desired by users, and 
particularly by the underwriters. Serious 
accidents, not infrequently resulting in 
death, have occurred from the use of metal 
for the shells of lamp sockets. This new 
line of switches should be carefully exam- 
ined by all electrical contractors, archi- 
tects, and illuminating engineers who are 
interested in keeping horoughly abreast 
of the improvements in electric lighting. 
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American Items 


New Books. 


ELECTRICAL CoNnTRACTING, by Louis J. 
Auerbacher; McGraw Publishing 
Co., New York. $2.00 net. 

The volume is not large, but the matter 
strictly up-to-date, concise in treatment, 
and dealing with the essentials of the 
subject Matters treated include Shop 
System, Estimating, Wiring and Construc- 
tion Methods, and Hints on Getting Busi- 
ness The suggestions for shop system 
are good and practical, and the forms for 
keeping records particularly commendable. 
Their use would prevent many of the 
losses occasioned by neglect to keep close 
accounts of materials; labor and cost on 
different contracts. The book contains 
just the directions in regard to electric 
wiring which illuminating engineers 
should know. 


Tests oF INCANDESCENT Lamps: Mu- 
nicipal Journal and Engineer, 
August 12th. 

The report of a series of tests in carbon, 
metallized, and tantalum filament lamps 
made at the Engineering Station of the 
University of Illinois The results ob- 
those that have been frequently reported 
from other sources. 


ORNAMENTAL STREET LIGHTING IN 
MINNEAPOLIS, by R. H. McGrath. 
Electrical World. 

Describes the installation of decorative 
street lighting recently put into service in 
that city. 


DENVER’s ELEcTRICAL GREETING, by 
John M. Connelly; Western Elec- 
trician, July 25th. 

A short descriptive, illustrated article 
on the special lighting in Denver during 
the Democratic National Convention. 


TUNGSTEN Lamp Fazacties, H. Thur- 
ston Owens; American Gas Light 
Journal, July 2oth. 

Mr Owens claims that the average life 


, of the present commercial tungsten lamp 


is less than that claimed by the makers, 
and shows that, with best forms of in- 
verted gas burners, gas lighting is still 
cheaper than electric light on the basis of 
a dollar per 1000 for gas, and 10c. per 
K. W. H. for electric current. He also 
criticizes some of the tungsten lamp fix- 
tures that have been recently placed upon 
the market 


Mercury VApor LAMPS FoR RAILWAY 
Use. Editorial; Electric Railway 
Journal, August 8th. 

Comments favorably upon the use of 
this form of electric light for the illumi- 
nation of railway shops.- 


SELECTIVE RADIATION FROM ‘THE 
NERNSt GLOWER. W. W. Cob- 
lentz; Bulletin of the Bureau of 
Standards, May. 

An exhaustive and highly technical in- 
vestigation of this interesting theoretical 
subject. 


THE ELECTRIC. LIGHTING System. oF 
WASHINGTON, D. C. 

Substantially the same article appears 

in the “Electrical Review” and the ‘Elec- 
trical World” of August Ist. 


JAPANESE Wuinpow Dressinc, Mer- 


chants Record and Show Wun- 
dow, August. 
An exceedingly interesting illustrated 


article showing methods used by Japanese 
merchants in displaying their wares. One 
view of the exterior of a Tokio store shows 
that the Japaese are fully alive to the ad- 
vantages of spectacular lighting by way 
of outlining and window illumination. 


oops 
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Foreign Items. 


CoMPILED By J. S. Dow. 


ILLUMINATION AND PHOTOMETRY. 
ETUDE DES PRINCIPALES SOURCES DE 
LuMIERE, by A. Broca and F. La- 
porte (Bull. Soc. Int. des Elec- 
triciens, June p. 277). 

This paper treats of the effect on the eye 
of various illuminants. Among other ex- 
periments the authors investigate the ef- 
fect of the mercury-vapour lamp and the 
carbon filament lamp on the speed of 
reading, visual acuity, and the contraction 
of the pupil-aperture. They appear to 
have found but little difference ascribable 
to the colour of these two sources. As re- 
gards visual acuity, the intensity of il- 
lumination appears to be the important 
factor, and the authors recommend an il- 
lumination of the order of 20 to 40 lux. 

They also refer to the effect of bright 
sources of light on the eye, and particu- 
larly emphasize the necessity of keeping 
such bright points of light entirely out of 
the range of vision, so that they are not to 
be seen even out of the tail of the eye. 
Curiously it was found that in some cases 
the presence of such a bright source in- 
creased visual acuity » DUCe ONY. at 
the expense of fatigue. 


Dig SCHADDIGUNG DES AUGES DURCH 
DIE EINWIRKIRUNG DES ULTRA- 
VIOLETIEN “LICHTES., by .- Drs. 
Schanz and Stockhausen. (EF. T. 
Za) esas") 

This paper was read before the an- 
nual meeting of Verband Deutscher Elek- 
trotechniker, but has only appeared in 
abstract as yet. The authors point out 
that ultraviolet light is injurious to the 
eyes and that ordinary varieties of glass 
do not provide sufficient protection, be- 
cause they allow rays in the neighborhood 
of 0.4 to 0.8m to pass, and these rays are 
said to be exceptionally severe. The auth- 
ors have therefore devised a type of glass 
to meet this objection which they term 
“Euphos” glass; this is said to be com- 
pletely impervious to the objectionable 
rays. 


REPORT OF THE COMMITTEE ON PHOo- 
TOMETRY OF THE DEUTSCHER VER- 


EIN VON GAS- UND WASSERFACH- 
MANNEEN (J-.7.-G., Jtrie*20.) 

The main question discussed by this 
committee is the applicability of the rules 
adopted by the Verband deutscher Elek- 
trotechniker to the photometry of gas- 
lights. The committee accept the mean 
lower hemispherical C. P. of sources of 
light as the best basis of comparison, 
though they also point out that this crite- 
rion must be employed with reserve in 
certain practical cases. 

The report also contains a resume 
of methods of obtaining polar curves 
and some details of the testing of gas, etc., 
Of special interest are the results of the 
experiments that have been in progress on 
the effect of transmitting gas at high pres- 
sure from Lubeck to Travemunde. It 
seems to be agreed that this had but little 
effect on either the calorific or illuminating 
power of the gas. 


INTEGRIERENDES PHOTOMETER, by H. 
Kruss,(J. f2G.. July 4). 

Kruss describes a form of integrating 
mirror photometer contrived on the Mat- 
thews principle but utilizing a different 
method of concentrating the light from 
the individual mirrors. In all such pho- 
tometers some method of introducing the’ 
factor, “Cos a; -“a”’ being. the: angle’ at 
which the individual ray strikes the mir- 
ror, must be adopted in order to integrate 
the total light correctly. Matthews em- 
ployed a series of smoked glasses for this 
purpose, and Blondel a series of slits in 
a globe, surrounding the mirrors, which 
was rotated. Kruss utilizes a series of 
lenses which concentrate the light on the 
photometer-screen and _ introduces_ the 
necessary factor by means of stops of suit- 
able diameter placed in front of each of 
them. f 
VERGLEICH DER VERSCHIEDENEN METH- 

ODEN zUR BESTIMMUNG DER MIT- 
TLEREN HoRIZONTALLICHTSTARKE 
VON METALLFADENLAMPEN, by C. 
Paice (2). }iuite-30.). 

Paulus comes to the conclusion that nei- 
ther the method of measurement in a single 
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direction nor the mirror methods of deter- 
mining mean horizontal C. P. are satisfac- 
tory in the case of metallic filament lamps, 
since both depend upon the assumption 
that the lamp yields an approximately 
symmetrical distribution of light. The 
rotating method he has found to give much 
better results. He finds that a speed of 
rotation of 40 to 80 per minute is suffi- 
ciently low to obviate the danger of dis- 
torting or breaking the filament in rota- 
tion, while the formation of “flicker” on 
the face of the photometer was not suffi- 
ciently marked to interfere seriously with 
the accuracy in reading. 


NEUES TRAGBARES PHOTOMETER FUR 
ELEKTRISCHE GLUHLAMPEN, (Z. f. 
By June 30,): 

A form of portable photometer for the 
testing of glowlamps. The photometer is 
of an enclosed pattern and is brought out 
by the Messrs Siemens and Halske. It 
utilizes the angle-mirror method. An in- 
teresting feature is the use of a special 
form of “grease-spot” screen composed of 
two sheets of frosted glass, between which 
a silvered spot is placed. 


METALLISCHE LEUCHTFADEN UND MET- 
ALLFADENLAMPEN IN DER FABRI- 
CATION UND IN DER Praxis (Elek. 
Anz., July 5 and 16). 

An article devoted to recent processes in 
the manufacture of glowlamp-filaments, 
etc., and accompanied by references to the 
recent patent literature of the subject. 


BEITRAG ZUR KLARUNG DER FRAGE BE- 
TREFEND DIE KUFTIGE ENTWICK- 
ERLUNG DER EINWATTIGEN LAMPE 
UND DER ELEKTRISCHEN BELEUCH- 
TUNGHGE san chutes EL) 


Der EKINFLUSS VON UBERSPANNUNGEN 
AUF DIE LEBENSDAUER VON MeETtT- 
ALLFADEN-GLUHLAMPEN.  (E. T. 
Lge NE 2s ie 

VERGLEICH VON BETRIEBSKOSTEN 
KLEINER GOCENLAMPEN UND 
HOCH KERZIGER OsRAMLAMPEN. 
(Gad 7. ol) titers eee 


All these three papers are by Remane. 
The first takes the form of an article in 
the “Elektrotechnische Zeitschrift,’ and 
considers the prospects of the one watt 
per candle incandescent lamp. The author 
urges that a 200 volt 16 C. P. lamp is really 
not asked for to-day either by consumer 
or supply company, and certainly not by 
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the lampmakers. He points out that the 
gas companies utilizes lights of 50 to 60 
C. P., and would ridicule the idea of 16 
C. P. sources, Now that a sufficient glow 
lamp is to hand the consumer can obtain 
his light as cheaply as by gas, even if he 
is driven to use lights of high candlepower. 
Remane therefore urges that the consumer 
ought to be satisfied to get more light 
for the same cost rather than to expect to 
cut his cost of lighting down on the basis 
of the old intensity of illumination. All 
this is illustrated by comparisons between 
the cost of gas and electric lighting. 

In conclusion the author expresses the 
hope that lampmakers will be driven to 
produce high voltage lamps, for it is well 
known that such lamps cannot be produced 
as successfully as those intended for low 
pressures. 

The other two articles deal with the 
effect of over-running metallic filament 
lamps and the comparison of the costs of 
upkeep of small arc lamps and high can- 
dle power metallic filament lamps respec- 
tively. The papers have, however, only 
been reproduced in abstract as yet, and 
may be referred to in greater detail when 
the full reports are at hand. 


Dig Just-WoLFRAM LAMPE FUR 220 
VOLT, CELT YZ Wine 4 196s.) 

A resume of some tests on the 220 volt 
tungsten lamps, carried out at the Reich- 
sanatalt. The tests were carried out on 
both D. C. and A. C., and in both cases led 
to favorable results, the lamps burning at 
about 1.25 watts per H. K. for in many 
cases well over 100 hours. 


UBER ELEKTRISCHE STRASSENBELEUCH- 
TUNG DEREN SYSTEME UND HIRE 
RATIONEVLITAT;CHleks Ang. | ule 
23), by J. Schmidt. ; 

The author discusses the various factors 
on which the choice of the most economi- 
cal system of illumination depends. Apart 
from the mere cost of energy required to 
yield a given illumination we have to bear 
in mind the cost of service, and the price 
of labour in the particular country in- 
volved, the system of supply, the length of 
time for which the various lamps have to 
be kept burning each night, ete. In con- 
nection with this last point the author 
gives a table showing the hours that 
lamps, intended to run all night or half- 
nightly must be kept on throughout the 
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various months of the year, The paper is 
chiefly interesting as showing the diver- 
sity of factors on which the cost of elec- 
trical street-lighting depends. 


BoGENLAMPEN InprIKaATor, (E. 7. Z., 
July 2, Elek: Anz., July 9). 


A description of an ingenious device 
which serves to show when one of a series 
of arclights, at some distance from the ob- 
server away and out of sight, is not burn- 
ing well. A glow-lamp is placed on a 
central board in parallel with its respec- 
tive arclamp, and when the latter burns 
unsteadily and hence the P. D. across the 
carbons fluctuates, these variations im- 
mediately become apparent by the flick- 
ering of the glowlamp. The observer can 
thus see at a glance which of the arclamps 
needs attention. 


ForRTSCHRITTE IN DER GLUHLAMPEN-IN 
DUSTRIE, (2. /.-B., |uly, 10.) 


The conclusion of a series of articles 
dealing with recent developments in the 
manufacture of glowlamps and glowlamp 
filaments, including references to the most 
recent Patent Literature on the subject. 


Gas O11, AND ACETYLENE LIGHTING, 
3 IDanes 


THE ANNUAL MEETING OF THE SOCI- 
ETE TECHNIQUE DE L’ INDUSTRIE DU 
Gaz, (G. W., June 27). 


At the annual meeting of this society, 
which is abstracted in the British gas 
journals, several short papers of interest 
to the illuminating engineer were read, 
though none of them dealt specifically 
with illumination. One subject of inter- 
est was that of the use of hydrocarbons 
derived from coal-tar for incandescent 
lighting. This method is exemplified by 
the “Lusol” lamps used in Paris; such 
lamps, besides having the advantage of 
portability, are said to be very economi- 
cal. 
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A SimpLE Discovery INCREASES 

PiGrrING KM PERICIENCY,. (J... La, 
July 14). 


An ingenious little device for increasing 
the efficiency of incandescent burners. A 
conical solid body made of some refrac- 
tory material is slipped over the support 
holding the mantle and serves to guide the 
flame onto its surface and secure more 
perfect incandescence. Probably it also 
serves to increase the flame-temperature. 
At any rate it is claimed that an increase 
in efficiency of 20 per cent. is gained by 
this means. 

Another advantage claimed is that the 
life of the mantles is improved partly 
because a stiffer flame is secured and 
partly because the presence of the heated 
body modifies the rapid change of tem- 
perature that usually occurs when a man- 
tle is lighted up or extinguished. 

Among other items of interest mention 
may be made of:— 


UDER DIE OFFENTLICHE BELEUCHTUNG 
IN BERLIN, by Dr. Drehschmidt, 
(ett aGrpunes27 ) 

A short contribution on the subject of 
the public lighting of Berlin. 

Tests By W. WEDDING ON THE KEITH 
Hicu PressurE INVERTED LAMP, 
(eo Gales Fuerst 

VERFAHREN ZUR HERSTELLUNG VON 
GLUHSTRUMPFEN, (Z. 7. B., July 
IO). 

A description of recent developments in 
the manufacture of incandescent mantles. 
THE INTERNATIONAL CONGRESS ON 

ACETYLENE, PAPERS READ BEFORE, 
(Acetylene, July). 

L7?ECLAIRAGE DES CHEMINS DE FER, 
(Rev. des Eclairages, July 15). 

A short article dealing with the lighting 


of railways by acetylene. 
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light service to this city, Morris township, 
Mendham, Chatham, Bernards and Hano- 
ver townships, has won its fight against 
the Public Service Corporation. A 200 
years’ lease of the electric lighting plant 
and the franchise here has been turned 
over to the Morris and Somerset Electric 


CHICAGO, ILL.—Pursuant to the terms 
of the ordinance recently passed by the 
city council and accepted by the Common- 

Q wealth Edison Company, a cut in rates for 
j electric lighting of 13 1-3 per cent. went 

i / into effect July 31. The effect is to make 
/ electricity one of the cheapest forms of 


“ illumination, and it is expected to result 
in a much wider use of the current. The 
new rates will stand for a year, when an 
additional cut will be effected, that rate to 
stand for three years, or until the expira- 
tion of the grant. The reduction effective 
on the above date marks a decrease in the 
cost of electric light of more than one- 
third since 1905. The new rate is 12 cents 
a kilowatt hour for the primary portion of 
use and 7 cents for the low-rate portion, 
allowing 1 cent per kilowatt hour for pay- 
ment of bills within ten days. The old 
rate was 14 and 8 cents, and in the early 
part of 1905 it was 20 cents and 10 cents. 


MINNEAPOLIS, MINN.—After a fight of 
more than a year the City Council has 
won a victory over the General Electric 
Co. by forcing it to accept an ordinance 
providing a maximum net rate of 9 cenis 
a kilowatt hour for electric service. The 
result of the fight on the company wiil be 
of great benefit to the private consumers, 
and the city of Minneapolis has forced 
down the price of street lighting from $84 
an are lamp to $65. The former maxi- 
mum rate to nrivate consumers was 14 
cents a kilowatt hour. Consumers will 
benefit to the extent of 4 or 5 cents a kilo- 
watt hour, while the city has reduced the 
cost of street lighting approximately 23 
per cent. Since June 1, 1907, the city of 
Minneapolis refused to pay its lighting 
bills at the old rate of $84 a lamp. The 
General Electric Co. has agreed to take 
$70 a year for all of the unpaid lighting 
bills, the city benefiting $14 a lamp by 
its stand. The General Electric Co., under 
a new management, will be allowed to 
make a merely nominal charge. This 
charge for lighting consumers will be $1 
a month. 

MORRISTOWN, N. J.—The Morris and 
Somerset Electric Company, which was or- 
ganized by local and Somerset County cap- 
italists to furnish cheap and good electric 


Company. 

PROVIDENCE, R. I.—The Board of Al- 
dermen concurred in the Common Council 
resolution making a five-year contract for 
electric arc and incandescent lights with 
Power Company at $120 a year, for 2000 
candle power arcs, and $30 yearly for 40 
candle power incandescents. 


ST LOUIS, MO.—W. V. N. Powelson has 
resigned as general manager of the Union 
Electric Light and Power Company, and 
his membership of the Board of Directors 
of the North American Company, owner of 
the three big utility corporations of St. 
Louis, the Union Electric, Laclede Gas- 
light and United Railways companies. 
Arthur Williams, contract agent of the 
New York Edison Company, New York 
City, will be the new general manager. 
He was selected by John I. Beggs of 
Milwaukee, managing director of the 
North American’s interests in the 
West. Mr. Williams is called a protege 
of Mr. Beggs. He received his early train- 
ing under Mr. Beggs when the latter was 
with the New York Edison Company in a 


managerial capacity twenty years ago. Mr. 


Williams, it is stated, will receive a salary 
of $25,000 a year as general manager of 
the company. Mr. Powelson was paid a 
salary of $10,000. 

WINNIPEG, MANITOBA.—With the rise 
and progres of Western Canada cheap 
lighting is no small factor. Within the. 
past few years acetylene has come to the 
front and may now be found -in rural 
homes, hotels, churches and on automo- 
biles and bicycles, in fact any place where 
artificial light is required. During the 
last five years the following towns have 
adopted acetylene for town plants, light- 
ing their streets as well as their places of 
business and homes: Moosomin and York- 
ton, Sask.; Gladstone, Deloraine, Souris 
and Manitou, Manitoba, where it is giving 
satisfaction. 
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The Symbolism of Light 


“There's nothing either good or bad 
But thinking makes tt so.” 


What is the greatest thing in the world today? 
Sentiment. | 


Sentiment rules the rulers of nations; molds the character of the young; 
tempers the winds of adversity; solaces old age; inspires the ‘genius; sets at 
naught the schemes of the crafty; confounds the logician; outwits the politi- 
cian; puts man m the seventh heaven or in the depth of hades. 


Sentiment finds itS outward expression in symbols. Of what varying 
sentiments is light the symbol? 


Of all symbols light im its various manifestations is the most expressive 
and impressive. 


To properly light the home involves much more than the mere supplying 
of a certain amount of luminous rays. That which is signified by the word 
“home” 1s of a complex nature, embodying the finest, as well as the most 
powerful sentiments of the human mind, and these should find expression in tts 
illumination. Brilhancy ‘signifies welcome, good fellowship, sincerity: 1t should 
therefore greet the guest and pervade the living room. Shadow suggests rest 
and quict meditation: let there be perceptible shadow in the library and studio. 
Specially directed and amble illumination befits the workshop and the labora- 
tory: have such light in the kitchen and sewing room. Green and blue tints 
cause an unnatural pallor to the features and a cold and forbidding ar to inani- 
mate objects: keep such light out of the parlor or drawing room. The bedroom 
is the inner sanctuary: light it to suit your own individual fancy. 

The most unspeakable horror conceivable by the human mind 1s the dungeon. 
Man flees from darkness as instinctively as the plant grows toward the light. 
If you wish to depopulate your city or town keep its streets in darkness; but 1f 
you would welcome the stranger within your gates so cordially as to make him 
wish to remain always with you, let him find brilliantly and artistically lighted 
thoroughfares. The feeling of. welcome, of cheerfulness and of optimism thus 
created will produce a more profound and lasting impression than reams of 
printed matter setting forth the advantages of your town. The reason may be 
hard to convince: sentiments, which are the real springs of action, are formed in 
spite of reason. Light always has been and always will be the symbol of life, 


hope, cheerfulness and progress. 


Let us have MORE light. 





Lakeside, Denver’s* 


Great White City” 


Vin Vee. © OMER: 


The Denver Gas & Electric Company 
has recently been established an 
Illuminating Engineering Department, 
with R. G. Gentry, W. E. Comer, G. E. Wil- 
liamson, A. W. Hahn, and R. B. Mateer, 
engineers in charge. 

The company felt there was a growing 
demand for this department and the hearty 
approval and willing co-operation which 
they had received from the architects, 
contractors, builders, and merchants, are 
proof positive of the great good the de- 
partment will be able to render the public. 
The fruits of their efforts are to be seen 
in the streets, homes, public buildings and 
stores throughout the city. The most 
notable, however, is Lakeside, “The Great 
White City of the West.” 

This is the largest single electrical in- 
stallation ever made by a central station, 
and the Denver company is justly proud 
of this most beautiful resort. With its 
installation of over 65,000 lights, the resort 
covering 22% acres, is one solid blaze 
of light, and offers a sight never to be for- 
gotten. 

The magnificent tower over 195 ft high 
supports a search-light which throws a 
stream of light upon the surrounding foot- 
hills for miles away. This tower, with its 
15,000 lights, studded so closely that it 
presents a veritable pillar of fire, and 
when viewed from the miniature railroad 


on the opposite side of the natural lake, 
about a mile away, paints a mental pic- 
ture so beautiful, grand and inspiring 
that time will never efface. 

This lake is outlined with 4700 lamps, 
arranged in clusters of seventeen, forming 
a ball of fire on the top of the posts, 
which are fifteen feet in height. This 
unique arrangement affords a perfect illu- 
mination on the borders of the lake, and 
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sets aglow the rippling waters which re- 
flect in magnified numbers this myriad 
of lights. ae: 

The attractive architectural designs of 
the buildings throughout the grounds are 
artistically brought out with incandescent 
lamps. 

Gazing from building to building, one 
cannot fail to be impressed with the fact 
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THE LAGOON. 


that electricity is a most powerful factor 
which must be used to give life to archi- 













Ate ncrarn nan aeiwie eneieisiicornkgrarnete' 


tectural ideas. 

The interior of the natatorium, which is 
50 ft. by 150 ft., is well illuminated with 
four flaming arcs. 

The ball room, with its 200,000 square 
feet of polished floor space, is brilliantly 
illuminated with six flaming arcs. 

The main dining room of the casino, 
with its paneled ceiling, probably attracts 
the most attention on account of its even 
distribution of lights. Sand blasted hemi- 
spheres, containing six lamps each, are so 





CASINO AND TOWER. 


THE BALL ROOM. 


placed in the ceiling that no shadows ap- neering can be profitably applied to com- 
pear. mercial enterprises has been demonstrated 
That the science of illuminating engi- at Lakeside. 


CONCERT HALL. 
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The Remarkable Progress of Illuminating 
Engineering in America. 


Illuminating Engineering as a distinct 
branch of science is so young that those 
who were definitely interested in it ten 
years ago are the veterans of today. The 
infant science at that time had not yet 
even been christened, although the term 
“lighting engineer’ had been used in a 
paper presented to the New York Electri- 
cal Society on the subject of the utiliza- 
tion of artificial light. Illuminating engi- 
neering, actually recognized by this name, 
belongs entirely to the present century; 
and the number of “veterans” at the pres- 
ent time can be counted on the fingers of 
one hand. 

In view of its present status, the rapid- 
ity with which the science has been ac- 
cepted and taken its place among estab- 
lished professions has no parallel in his- 
tory. This phenomenally rapid growth 
has been due to several causes. In the 
first place, the revolution in the production 
of artificial light which had been brought 
about by the simultaneous invention of the 
electric light and the Welsbach gas burner 
had prepared the soil for a science of il- 
lumination, but it had been left untilled 
so long that it had become overgrown 


with the weeds of ignorance, prejudice 
and gross malpractice. Not only had a 
very considerable part of the advantage 
in efficiency which these new liziat-sources 
produced been lost in the utilization of 
their light, but the proportionately great 
differences in their hygienic effect upon 
the eyes been almost entirely overlooked. 
Eyes, pocket-books, and tempers had suf- 
fered an equal strain; and the long neg- 
lected and abused user of light was as 
ready to welcome reform as were the 
Cubans to welcome our battle-ships. 

The seeds of illuminating engineering 
most assuredly fell on fertile ground; and 
yet, as might be expected, stony places 
were not wanting. Commercialism is of 
all things conservative; changes mean ex- 
pense and uncertainty, The new method 
may be better, but the old one pays. It 
must be said to the credit of the makers 
of light producing apparatus, however, 
that they not only offered no obstructions 
to the progress of the science of illumi- 
nating engineering, but were among its 
most effective promotors. 

The makers of lighting accessories did 
not exhibit the same foresight. This arose 
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from an entire inability to grasp the sit- 
uation, which was the natural outcome of 
their complete ignorance on the subject 
of illumination. What makers of fixtures 
or accessories ten years ago knew, or 
cared, or so much as gave a thought to 
the illuminating results which his appar- 
atus would give? He had been making 
the same things that his father and his 
grandfather had made, and what was all 
this new-fangled jargon about condle- 
power and distribution to him? He want- 
ed no upstart, school-bred “engineer” to 
tell him how to polish brass tubes and 
copper plate iron castings. As to the 
shade-maker, he was blowing glass in es- 
sentially the same manner that the Egyp- 
tians used in the time of the Pharaohs, 
and had as little idea of the effect of his 
wares upon the distribution and diffusion 
of the rays from the light-source as did 
the mummy of Ramesses I. Electrical 
engineers and architects, whose particular 
business it was to see that artificial illumi- 
nation was provided in a manner compar- 
able with the supplying of other utilities, 
looked upon the infant illuminating en- 
gineer with much the feeling that we 
may imagine the pater familias of China 
contemplating the arrival of a baby girl,— 
as something wholly superfluous and un- 
called for, and the sooner strangled the 
better. 
But things move rapidly in this twen- 
tieth century in America. Illuminating 
engineering has astonished its originators, 
and confounded its detractors; and in the 
short space of half a dozen years has arisen 
to a position of recognized standing and 
independence, and is today the most talked 
of branch of scientific specialties. So 
rapid has been its growth that even a year- 
ly review of its progress is insufficient. 
Scme of the more significant evidences of 
the development of illuminating engineer- 
ing in this country within the past six 
months may therefore be in order. These 
evidences extend from the Pacific coast 
to the Atlantic seaboard, and from Seattle 
to the Gulf of Mexico, and cover every 
phase of the subject, scientific, practical, 
and commercial. Improvement of. the 
means of producing light have been 
marked. The tungsten electric lamp, 
which has undoubtedly had the most far- 
reaching effect of any of the recent im- 
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provements, has been improved in dura- 
bility, and has demonstrated its practical 
value aS an every day luminary for the 
masses. The Nernst lamp has been ma- 
terially improved, both in efficiency and 
mechanical detail. A considerable num- 
ber of flaming are lamps of both Ameri- 
can and EHuropean manufacture have been 
placed upon the market. The mercury 
vapor lamp has maintained its position 
as a practical luminary, and progress is 
reported in the domain of vacuum tube 
lighting. The so-called “luminous,” or 
“metallic” arc has been likewise improved 
in construction and its value further dem- 
onstrated by actual use. In gas lighting 
the inverted burner has become an estab- 
lished fact, and its adaptation in the form 
of the so-called “gas arc” is apparently 
on the threshold of commercial success; 
while acetylene has been quietly but none 
the less assuredly and effectively winning 
the esteem which its peculiar qualities and 
adaptability justly merit. 

Particularly noteworthy in the field of 
light production is the fact that every new 
device for the production of light that has 
come out within the past year has in- 
cluded an accessory of some sort in the 
shape of globe or reflector designed to 
give an efficient and satisfactory distribu- 
tion and diffusion of its light. The sim- 
ple fact that the production of light is 
one thing, and its utilization as illumina- 
tion is another, is the most elementary 
principle of illuminating engineering, and 
the one accordingly upon which illuminat- 
ing engineers first insisted. Formerly, 
and that means only a few years ago, the 
maker of a lamp, whether gas, electric, or 
what-not, disclaimed any responsibility as 
to the use made of the light to be pro- 
duced, and based the value of his appara- 
tus wholly upon the intensity of light 
which it gave out in some certain direc- 
tion, using that which would normally be 
horizontal. Today every improved light- 
source is sold as a “lighting-unit,’ and its 
efficiency given in terms of the illumina- 
tion which it will produce. Ten years ago 
a curve of distribution of a light-source 
was a scientific curiosity, to be found 
only in rare cases of ultra-scientific pap- 
ers. A polar curve meant as little to 
the consumer, and even to the manufac- 
turer, aS a map of the canals on Mars. 
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At the present time no manufacturer 
would think of turning out a new lighting 
device without publishing the photometric 
curves showing its performance. 

A more general use and understanding 


of the several units employed in illumi- 


nating engineering has also come about. 
The term candle-power, which was for- 
merly used on every occasion where it was 
desired to give an idea of quantity, and 
which therefore had no definite meaning, 
has become fairly well understood, and 
the practically more important term 


“foot-candle” is no longer considered in- 


comprehensible to the layman. 

The electric light and the Welsbach 
burner marked the beginning of a new 
era in artificial illumination, making pos- 
sible an extension in the use of artificial 
light, and a degree of brilliancy and 
a variety of artistic and spectacular ef- 
fects which had never before been pos- 
sible, or even dreamed of. But pro- 
gress seems to move by epochs; prac- 
tically a quarter of a century elapsed 
during which there was no radical im- 
provement in these new forms of light. 
Then, as if by a pre-arranged plan, or as 
if progress in the production of light had 
been awaiting a due recognition of the 
importance of its proper use as a science 
and art, improvements in almost every 
form of light-source began to appear on 
every hand. The “flaming” and “metallic 
are’ in place of the old carbon arc, the 
Nernst lamp, the tantalum and tungsten 
incandescent electric lamps, the inverted 
mantle burner and greatly improved man- 
tles, the mercury vapor arc, and vacuum 
tube lamps all appeared in such quick suc- 
cession as to be commercially contempora- 
neous. Aside from the high efficiency af- 
forded by these various improvements, the 
multiplications of light-sources, each with 
its own particular and peculiar advan- 
tages, so added to the complication of il- 
lumination as to put a thorough knowledge 
of the subject beyond reach of the average 
user. The application of the laws of 
optics to globes and shades, and the sci- 
entific treatment of such accessories, added 
another strictly technical and highly im- 
portant factor to the subject. The estab- 
lishment of illuminating engineering there- 
fore fell in at a most auspicious time. 

Manufacturers of lighting fixtures, who 
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at the beginning were either indifferent 
or openly hostile to illuminating engineer- 
ing, have recently shown unmistakable 
signs of conversion, and are beginning to 
wake up to a realization of the fact that 
illuminating engineering affords the great- 
est opportunity for their commercial pro- 
gress that has been presented since gas 
took the place of candles. The Enos Com- 
pany, of New York, one of the largest and 
oldest concerns, and one which has always 
held a foremost place by reason of the 
artistic and mechanical excellence of its 
products, has established an illuminating 
engineering department in connection with 
their business. The precedent thus es- 
tablished by a firm of such standing will 
undoubtedly be followed by similar action 
on the part of other leading manufac- 
turers, and thence onward all along the 
line, until all fixture manufacturers of any 
consequence will work in accordance with 
the principles of illuminating engineering. 
Such action will place this already ex- 
tensive and rapidly increasing trade upon 
a distinctly higher plane. 

Probably the most significant event of 
all among the numerous indications of 
progress in illuminating engineering is the 
recognition which it has recently received 
at the hands of some of the largest pro- 
ducers of illuminants; foremost among 
which must be mentioned the Edison Elec- 
tric Illuminating Company of Boston. 
While other electricity supply companies 
have established departments of illuminat- 
ing engineering, the Boston company has 
given the matter greater publicity, and 
thus done more towards its general recog- 
nition among the people. It is the first 
central station, so far aS we are aware, 
to establish an illuminating engineering 
department in charge of a_ recognized 
authority, and to carry out a systematic 
and extended advertising campaign in the 
daily press to induce the public to avail 
themselves of its advantages. . 

A more extended notice of the educa- 
tional campaign being carried on by this 
Company will be found in another section 
of this issue. 

The Denver Gas and Electric Company, 


which was one of the pioneer companies 


to make systematic use of illuminating 
engineering in its own practice, and which 
has supplied illuminating engineers to 


THE ILLUMINATING ENGINEER. -« 


other companies, has recently segregated 
this department from the other depart- 
ments of its management, and established 
a distinct illuminating engineering corps, 
with Mr. R. G. Gentry, Mr. W. E. Comer, 
Mr. G. E. Williamson, and Mr. A. W. Hahn 
as Engineers. Some results of their work 
are mentioned elsewhere in this number. 
The: Boston Consolidated Gas Company 
have announced through the daily press 
of that city the establishment of an Illumi- 
nating Engineering Department, which is 
placed at the service of its customers. 
Mr. Wood, the Chief Engineer of the Com- 
pany, and Mr. Wrightington, the Secre- 
tary, are in charge of the department. 
Independent illuminating engineers,— 
that is, those not directly connected with 
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commercial enterprises, both consulting 
and constructing, are securing substantial 
recognition in the way of contracts and 
elien?; The Illumination Improvement 
Company, which is controlled by Mr. Nor- 
man Macbeth, who is not only a thoroughly 
practical illuminating engineer, but has 
the courage of his convictions, reports 
such an increase in recent contracts as 
to necessitate putting on additional work- 
ing force. Others who have but recently 
started in business find their hands full. 

On every hand evidences are multiplying 
that illuminating engineering as a dis- 
tinct science and art is winning its way 
among the professions at a phenomenally 
rapid rate. 


The Creation of New Sign Ideas 


By Ecspert Retynoips DULL. 


In view of the large number of spec- 
tacular, animated, and changeable elec- 
tric signs, the public may naturally be 
interested to know where the strictly new 
ideas come from. The first thing that 
strikes his eye when he goes down town 
of an evening, or journeys to another 
city, is a new electric sign, producing 
an effect that he never saw before. It 
may be an animated trade mark adver- 
tising a brand of cigars, it may be a glass 
continuously being filled with whiskey 
but which never gets full, it may be a 
weird dragon writhing in front of a chop 
suey house, or it may be a beautiful foun- 
tain, advertising almost anything from 
spring water to a summer resort. Natur- 
ally he wonders who gets them up, how 
they are produced, and where they come 
from. 

They are created with a machine known 
as a “flasher,” of which there are a great 
many types. One kind is used for sim- 
ply flashing a sign on and off, another 
type is required to spell a sign out one 
letter at a time, a third is used for pro- 
ducing what is known as “high speed ef- 
fects”; and then there are a dozen other 
particular types, each having its individual 
use. Those which create the most com- 
ment are generally known as Combina- 


tion machines, which as the name indi- , 


cates, are a combination of several dif- 
ferent types of flashers, all mounted on 


and so 
its own 


one base, driven by one motor, 
connected with each part does 
work in unison with the rest. 
The majority of these new effects come 
from Chicago. In fact, it is probable 
that 90% of all the new things seen 
throughout the country in this line come 
from one establishment in that city. 
These new things are conceived, tried 
out, and perfected in what is known as 
the “dummy room,” the walls of which 
are known as “dummy boards,” a section 
of one of these boards being shown in the 
accompanying illustration. In this sec- 
tion will be found a revolving circle, a 
sun burst, a spiral pyramid, a windmill, 
and a stream of water. The creation of 
new effects is as much a process of evo- 
lution as it is of originality. One effect 
suggests another, and while practically 
the same from the electrical standpoint, 
it is an entirely different proposition 
from the standpoint of the layman. Con- 
tinual experiments on the dummy board 
to produce an effect often turn out pe- 
culiar results. Of course, the ideas are 
suggested from an unlimited number of 
sources. When an idea is considered 
good to experiment with, it is built up on 
the dummy board according to the way 
that is considered right. The effect in 
itself may be a dismal failure, so far as 
original plans are concerned, and by 
slightly changing the wiring in some 
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THE DUMMY BOARD. 


cases, you will produce another effect that 
you didn’t think of, that may be as good 
as, or better than the one you are after. 
Now you have something new. 

But assume that a trade mark is seen 
on a billboard, that the designer would 
consider a good subject for an animated 
sign. He goes to the dummy board, 
sketches the design out with chalk marks 
where he wants each socket, and a work- 
man is then sent to screw the sockets in 
position. He next takes another piece of 
chalk and marks out every wire in the 
job just as he wants it to be placed, and 
the job is wired. He then secures the 
necessary machine for operating it, turns 
the current on, and awaits results. Some- 
times he will hit it right at the first time, 
but very often he may have to change 
the wiring, the machine, the spacing, the 
size of the lamps, or the colors; but these 
are simply matters of patience, and he 
finally gets what he wants. 

But he is now viewing his effect at 
short range, say 25 or 30 feet, to get the 
same effect that a spectator would a block 
away from an actual display, so he uses 
a set of concave mirrors to judge the 
effect by the image that he sees in these 
mirrors. Mirrors of different degrees will 
make the objects appear at different dis- 
tances away, so that the operator can get 
the same effect with a 5 foot dummy and 


a mirror that he could with an actual 
sign a block away. This also enables 
him to calculate the different distances 
apart the lamps should be, the distances 
that the rows of lamps should be apart, or 
the effect of different colors, when it is 
considered that one color will drown out 
another. All of these things have to be 
found out on the dummy board. 

Assuming that the device is now satis- 
factory,to the operator, he next makes an 
illustration of it, describes it in detail, 
furnishes wiring diagram and all informa- 
tion that may be necessary for the sign 
builder. A few hundred copies of this 
matter are printed and sent to as many 
people throughout the country as are in- 
terested in this subject, and who are 
in a position to use it. This list consists 
of sign builders, central stations, and large 
corporations who do considerable electric 
advertising. A particular description may 
interest one ‘and not another, but if the 
idea cannot be used as it is sent out, a 
sign builder may have another customer 
who can use the same on a similar effect 
in another way. Then follows a few let- 
ters asking for further information, the 
machine is ordered, the sign is put up 
and the first the public knows a new spec- 
tacular sign is going which he has not 
seen before, and wonders when the new 
things will cease. 
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In the illumination of restaurants, I 
have found more positive ideas among 
owners as to how the installations should 
be treated than among any other class. 
This is undoubtedly due to greater expe- 
rience with installations of the hit-and- 
miss character (a hit on costs and a miss 
on results), as restaurant proprietors fre- 
quently have many establishments and 
many changes, having to follow the trade 
and be convenient to the business centres. 
Their hours are invariably longer than 
those in the adjoining stores, with conse- 
quently larger costs for light. The busi- 
ness is also such that a careful attention 
is given to the detail of all costs. 

The Horn and Hardart Baking Com- 
pany, of Philadelphia, were no excep- 
tion, and in the few lighting mistakes 
made there was little to charge up to the 
man on whom many of these charges are 
placed—the architect. In their larger 
places arc lamps had been used, until the 
opening of their third “Automat,” at 911 
Market St., the first floor of which is 
shown in Fig. 1. It may be mentioned 
here that there are no waiters employed 
on this floor, each patron being his own 
waiter, aided by the nimble nickel, ob- 
tainable in any quantity from the cashier 
at the door. 

At the time this building was being 
planned they had been convinced that are 
lamps were not above criticism. There 
was always difficulty from the lamp mech- 
anism, carbons would stick, the lamps 
were constantly flickering, getting out of 
order and giving trouble, with the result 
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An “Automatic”? Restaurant 


By NorMAN MACBETH. 


that lamps would have to be cut out for 
some time, often at a rush hour or busy 
time, and left until they became cool 
enough for the trimmer to handle. The 
main point which had not been considered 
and which proved to be the final argu- 
ment, was the physiological effect of the 
light. The are lamp being strong in vio- 
let-white light gives a cold, forbidding 
cast to surroundings which should be 
bright, cheerful and warm appearing. A 
great many restaurants with arc installa- 
tions use incandescents also, but the mix- 
ture does not improve the general effect. 
Mixed lighting of this character is bad. 

About this time the so-called Holophane 
are was being placed on the market, and 
it was decided to use this unit on the 
main floor. That these clusters with met- 
allized filament lamps do supply the warm, 
cheerful appearance desired has been very 
convincingly proven. 

In July, 1907, when the thermometer and 
humidity combination were bidding for at- 
tention, the superintendent was required 
to make an investigation as to the falling 
off in business at this location. Being 
unable to attribute the change to any of 
the usual causes he observed that many 
would turn in at the door, stop, and walk 
out again. The temperature inside was 
lower than on the street, and the ventila- 
tion good, large exhaust fans constantly 
changing the air in the entire room and 
other fans being suspended from the ceiling 
to convey to the customer the idea that the 
air was kept moving. He finally con- 
cluded that the difficulty was due to men- 


376 





FIG. 


tal suggestion arising from the ordinary 
association of light with heat—‘“‘where we 
have light we have heat, and where it is 
dark it is invariably cool”; and this place 
was flooded with light. He had all the 
100 watt, 40 candle-power lamps changed 
to 20 candle-power, and found that the 
trade picked up immediately. The 40- 
candle-power lamps were put back in Sep- 
tember. This year the change from 40 
candle-power to 20 candle-power was 
made in June, with the change back to 40 
candle-power in the last week in August. 
No falling off in patronage was marked 
up against this Automat this year, the 
report showing an ever increasing busi- 
ness. 

The data pertaining to the problem of 
illumination are as follows:— 


Height 0fo celine ys sxscocan aera eee 
Heivht<to:-clusters 185. sal.ce. 2 Aven wee ene 
Height of test plane..... Ms eR R oe ed ao 


Height of clusters above test plane. 7’ 6” 
Number of clusters 3s aikie coe eee 
Number of 100 watt gem lamps........40 
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Wattage per cluster ...22-4:5 4. 33 e200 
Total wattage ....... Sere ee pe ee ED) 
Total: area. of: oor :sq.2fiix. ve ee ee 
Watts» per: sq tt su bat eee oa eee ee 
Number of test stations...............45 
Average foot-candles on plane........3.04 
Lumens: “per: Watt $s ae oe ee ee 
Watts per, lumens 4 es ee 


It may be noted from the curves plotted 
on the floor plan, Fig. 2, that the illumina- 
tion is fairly uniform, excepting on the 
line of stations A to O, which give the 
maximum directly under the clusters, the 
variation from maximum to minimum 
on this line varying considerably in photo- 
metric values. The minimum, however, 
is not sufficiently low to make these varia- 
tions especially observable to the eye, as 
the general impression is one of bDril- 
liancy rather than a lack of uniformity, 
as might be assumed from the curve. 

The following give the results of up- 
wards of two hundred observations with a 
Sharp-Millar illuminometer, readings be- 
ing checked by two operators. 
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OBSERVED HorizonraL ILLUMINATION Boeie. de CNS eo oe hie o.8 
C. 2.97 H 3.56 M 5.11 
VALUES. 
D 5.94 I 562 N Paria 
ee oe eo Hees SO eee lees 6g Ga Once il 57 
Foot Foot Foot 
Sta. 

WS) Gandlest >" Candies. *!*-__ Candles The results of this method of illumina- 
al 2.77 6 3.2 it 2.53 tion have been satisfactory in every way, 
2 2.56 7 2.31 12 Ad the place being particularly bright and 
3 2.99 8 Aga 13 1.81 cheerful, and so pleasing to the firm that 
4 2.52 9 2.29 14 1.08 within six months of the opening of this 
5 2.48 10 2.48 Automat orders were given to remove all 


the arc lamps in the No. 1 Automat on 


CENTER OF Room BETWEEN CLUSTERS Chestnut Street, and to install the clusters. 
This cluster, using five 100 watt Gem 


Sta Foot Sia Foot Gia, Foot ‘ ; 
Candles Candles Candles lamps, effected a reduction of 20% in cur- 
p ropa f 2.49 if banat rent costs, also saving the entire cost of 
£9.49 g O76 m 2.84 the arc lamp maintenance and carbons. 
2.24 h 2.84 n 2.84 The Gem lamps are on a free renewal 
3 26 basis, in accordance with the practice of 


the Philadelphia Electric Co., who sup- 

ply the current. The firm report that, in 

the Chestnut Street Automat, aside from 

all considerations of cost, the steadiness 

UNDER CLUSTERS. of the light and the more satisfactory 

ee a Nae se 818s. Cae tig color values have alone repaid them for 
Pires bpten Way 2.88 pe, K |) -8.78 the change. 


3.06 j 3.21 
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Two-Light 


Byee rik. 


In a previous article we discussed some 
of th difficulties involved in the artistic 
treatment of a_single-light chandelier. 
Let us now turn our attention to the two- 
light fixtures, with a view to ascertaining 
its possibilities and limitations as an ob- 
ject of applied art. To this end we may 
first consider the theoretical aspects of 
the case. The mechanical elements which 
form the basis for the application of art, 
consist of two light-sources, with a means 
for their support. The light-sources may 
be theoretically considered as two points. 
Now, there are two geometrical proposi- 
tions involving two points, which have a 
determining influence in the _ practical 
working out of the decorative design, viz: 
two points determine the position of a 
straight line; a straight line being com- 
monly defined as “the shortest distance be- 
tween two points:” and a plane may be 


passed through any two given points, i. e., ~ 


two points may always be conceived as 
lying in a plane. It follows from these 
two propositions that in the two-light 
chandelier it is absolutely impossible to 
get away from either the effect of the 
straight line, or the plane; and both of 
these conceptions are wholly devoid of 
any aesthetic value. In the whole range 
of lighting fixtures therefore there is none 
that offers such resistance to artistic ef- 
fect as the two-light chandelier. The 
safest course is to avoid it whenever pos- 
sible. 

The inherent difficulties which arise 
from the mathematical properties just de- 
scribed will be readily appreciated by the 
study of a few examples. 

Fig. 1 shows the mechanical elements 
of the problem arranged in their simplest 


Chandeliers 


ELLIOLrT: 


' form, with a minimum attempt at decora- 


tion. The two points represented by the 
lamps are in each case connected by a 
mechanical straight line, and this line in 
turn is connected to its point of support 
on the ceiling with another straight line. 
We have here, then, the simplest form of 
symmetry—one straight line adjoining an- 
other at its center. Such symmetry is 
instantly resolved by the faculties of ob- 
servation, which precludes any aesthetic 
feeling. It is this enforced symmetry of 
the two-light fixture that renders it so 
difficult a subject to handle. Beauty ap- 
peals to the imagination. Art does not 
consist in establishing a definite fact, but 
in suggestions which lead the imagination 
into pleasant paths. That which is at 
once wholly obvious and fully revealed 
cannot be truly artistic. Furthermore, 
the thoughts suggested must be of such 
a nature as to arouse pleasurable sensa- 
tions. To illustrate by again referring to 





FIG. I. 
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the example: there is, in the first place, 
almost nothing in the fixtures shown ex- 
cept the bare mechanical necessities. In 
the simpler of these designs the faint at- 
tempts at decoration by way of spiral cas- 
ings and stampings are not sufficiently 
differentiated from the actual mechanical 
necessities to stir the imagination; and 
even if you insist on exercising your ima- 
gination, the suggestions will lead you 
only to the tube mill and the stamping 
press, with their clatter of wheels, smell 
of brass, and begrimed workmen, which 
will scarcely produce a pleasurable sen- 
sation. In the more elaborate fixture the 
curved braces offer some slight food for 
the imagination, and to that extent give 
an artistic touch to the design. The diffi- 
culty here is the too apparent fact that 
they are added on purpose for decoration. 
The aesthetic instinct is not to be cajolled 
by coquetry. That which would say, if 
it could speak, “Am I not beautiful?’ 
would never receive an affirmative an- 
swer from the aesthetic sense. 

From mechanical necessity a two-light 
fixture is essentially a plane, defined by 
the two light-sources and the point of 
attachment to the ceiling. The appear- 
ance of objects in the same plane depends 


upon the angle at which they are viewed. 
In illustrating a two-light fixture it will 
naturally be shown as seen with the plane 
at right angles to the line of vision. When 
in use the fixture will be viewed from all 
angles. It follows that no matter how 
satisfactory the design may be when 
viewed at right angles, it must loose its 
entire identity when viewed from a posi- 
tion within the plane in which it lies, and 
be distorted to a greater or less extent at 
all angles except the right angle. 

“Kig. 2 illustrates this fact. A shows the 
fixture, which is of pleasing design, viewed 
at right angles to the plane in which it 
lies; C is the same fixture viewed within 
the plane, and B, viewed midway between, 
i. e., at 45 degrees. 

The only real necessity for the con- 
struction of a two-light chandelier is 
where both gas and electric light must 
be provided. ‘It would seem hardly neces- 
sary to call ‘attention to the desirability 
of maintaining symmetry in the two forms 
of light-sources in such cases, and yet 
this simple and obvious direction is not 
always followed. Figure 3 shows exam- 
ples of the neglect to follow this principle. 


_The results are so manifestly bad as to 


require little criticism. In one case the 
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fixture is wholly out of balance by reason 
of the single gas burner placed beside the 
electric lamp, while in the other case the 
dissymmetiry between the imitation candle 
and the electric lamp shade 
sively conspicuous. 

The general undesirability of a two- 


is aggres- 








FIiGRec. 








THE ILLUMINATING ENGINEER. 





light fixture is shown by the fact that few 
designs showing any particular effort at 
artistic effect have been produced by 
American manufacturers. The foreign 
manufacturer has sought to solve the 
problem by the use of Art Nouveau mo- 
tives. Figure 4 shows a simple two-light 
fixture of this type of design equipped 
with upright mantle gas burners. 

Figures 5 and 6 are designed for use with 
electric lamps, but could easily be adapted 
to inverted gas burners. 








FIG. 6. 
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Calculating the Flux of Light from Various Sources 


By- Carn Herne: 


The illuminating engineer who has to 
deal with the calculations of the amount 
of light and illumination, is apparently be- 
ginning to appreciate what great assist- 
ance it often is in those calculations to 
determine the amount of flux of light. For 
the ordinary and the Ssitplest calculation, 
namely, determining the illumination from 
the candle power or the reverse, it is not 
necessary to introduce the flux, but for 
many other less simple calculations, it 
often simplifies matters greatly, while in 
some others the flux must be calculated, 
as it is the only possible way of getting 
the result. As an illustration, Suppose it 
is desired to calculate the amount of day- 
light in a room, so as to find how to light 
it equally bright at night. The flux here 
must be determined, as we cannot deal 
satisfactorily with such an obscure and 
indefinite quantity as the candle power of 
daylight, while the flux of daylight is a 
very real and definitely understood quan- 
tity and easy to use in calculations. 

There are no methods of measuring 
flux density; it must be calculated from 
some other quantity, generally from the 
candle power. It is generally known that 
the flux from an ordinary lamp of the 
usual kind in terms of lumens, (the unit 
in terms of which flux is measured) is 
simply 12% times the mean candle power 


(more accurately 47) hence a 16 c¢. p. 


lamp radiates 200 lumens. But when it 
comes to other kinds of lamps or lights, 
the text books do not tell us how to 
calculate it. They do not even tell us 
that it would be quite incorrect to multiply 


the candle power from any source by 12% 
to get the flux in lumens. 

The writer has recently calculated what 
this multiplier is for all the possible typ- 
ical forms of lights, including such as 
a window exposed to daylight. It is not 
necessary to first determine the candle 
power, but that it was more direct to use 
the number of foot-candles as determined 
by the ordinary photometer. Hence to 
determine the flux from any source, meas- 
ure the foot-candles of illumination from 
that source; it should be taken perpen- 
dicularly if it is a flat source like a bright 
wall or a window, and the photometer 
screen should be reasonably far off so that 
the source of light may be considered vir- 
tually a point. If it is a large window 
or wall, all but a definite or known por- 
tion like a few square feet, may be 
screened off, in which case of course the 
flux will be only that through this portion. 

From the candle power and distance of 
the standard lamp from the photometer 
screen in feet, calculate the illumination 
on that screen in the well known way, 
namely, divide the candle power by the 
number of feet squared. This gives the 
foot-candles. Measure the distance in 
feet from the photometer screen to the 
source which is being measured; if it is a 
window, then to the middle of the window. ° 
The even constants for the different typical 
forms of lights then are as follows, to 
which have been added also the values in 
terms of candles, for those who prefer to 
use candles instead of illuminating units. 

For a lamp radiating equally in all di- 
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rections: 
lumens=12% x foot-candles x feet’ 
lumens=12% X candles. 

For a very long line, practically indefin- 
ite: 

lumens per foot=6%4 x foot-candles Xx 
feet. 
lumens per foot=6% <candles—feet. 
For a short line: 
lumens=—10 x foot-candles x feet? 
lumens=10 candles. 

For a very large surface, practically in- 
finite, like the sky, (the distance is not 
necessary): 

lumens per square foot=foot-candles. 
lumens per square foot=candles at 
one foot. 


THE ILLUMINATING ENGINEER. 


For a small surface: 
lumens=3 x foot-candles x feet? 
lumens=38 X candles. 

We cannot of course measure a square 
foot of the sky, but it can be shown that 
any surface illuminated by the whole sky, 
has the same illumination falling on it, as 
would issue from an equal surface of the 
sky, or of a glass hemisphere covering the 
object to be illuminated and allowing the 
sky light to pass through. 

If 1 square foot of window photometered 
% foot-candle at a distance of 5 feet, then 
the flux coming in through that window 
will be 

3xX%x25=—about 37 lumens. 


Recent Progress in the Voltaic Arc 


(CONTINUED. ) 


By Istpor: -Laporr, 


Walter Ernest Adeney, in his Letters 
Patent No. 421,469, dated Feb. 18, 1890, 
was the first to recommend titanic iron as 
an addition to a carbon pencil. However, 
this addition was neither of theoretical 
nor practical importance, as there was no 
alloy of titanium and iron known, and 
titanic iron could not by any means mean 
titaniferous iron ore. Besides this, the in- 
ventor was obviously ignorant of. the 
light-giving properties of titanium, as he 
mentions the titanic iron along with a 
long list of substances whose properties 
are supposed to be infusibility or difficult 
fusibility, and which otherwise could not 
affect the luminosity of the arc, favor- 
ably or otherwise. All this inventor was 
after is to increase the durability of the 
carbon. 

In the same category belongs the Let- 
ters Patent No. 422,302, dated Feb. 25, 
1890, issued to Henry Haswell Head. He 
also mentions titanic iron in the same un- 
intelligent way as the previous inventor. 


Isaiah L. Roberts, in his Letters Patent. 


No. 460,595, dated Oct. 6, 1891, claims a 
pencil consisting of a metallic shell filled 
with chromate of iron and hydrate of 
soda. We mention this patent in view of 
the fact that a metallic shell was patented 
previously by Mr. Brush, and that hydrate 


of soda and potassium was claimed re- 
cently by an American inventor as some- 
thing original. The same Roberts, in a 
patent dated Oct. 6, 1891, claims a coating 
of carbon with iron and even iron coated 
with iron. 

John Frederick Sanders, in his Letters 
Patent No.. 496,701, dated May, 1893, 
claims light-giving metallic salts in con- 
nection with a reducing agent and binder. 
As reducing agent, he claims cyanite of 
potassium, bicarbonate of soda, phosphor- 
ic acid; and as coloring metallic salts the 
salts of strontium, lithium, indium, calci- 
um, magnesium. He expects to reduce 
the salts of calcium and magnesium to 
nietal and also add color to the light. He 
also claims a copper coating and a second 
coating of an illuminating metal, as mag- 
nesium, calcium, antimony and zinc for 
his electric light carbons. 

Jones Walter Aylsworth received Let- 
ters. Patent No. '2553,200, dated “jan 2E 
1896, for incandescent electric conductor 
composed oi refractory metals, among 
others, titanium. 

Henry Blackman invented an electrolyt- 
ic anode composed of magnetic iron oxide 
and iron titanium oxide or ilmenite. 

Carl Kellner patented incandescent 
bodies consisting of infusible metals which . 
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are not very good conductors of electric- 
ity and which have a high capacity of 
emitting light with metallic oxides that 
are infusible or are fusible with difficulty. 
He mentions titanium among others, titan- 
ium nitrate and alloys of such metals, and 
recommends their oxidation on the sur- 
face. : 

Chas. Rudolph Menges refers to incan- 
descent filaments composed of intimate 
mixture of a substance having metallic 
conductivity with a substance not having 
metallic conductivity. He also mentions 
titanium and titanium carbide. 

Pieper equally claims for incandescent 
bodies, titanium, titanium nitride and ti- 
tanium oxide. 

It is obvious that the simple fact that 
titanium or its compounds may be used 
with advantage in incandescent lighting 
does not by any means indicate that the 
same material is suitable for arc light 
purposes. However, it appears clear that 
nobody can claim broadly the use of ferric 
and titanic material, whatever it may 
mean, aS an invention. 


Mineralized Carbons 
Casselman investigated thoroughly in 


1848, carbons impregnated with various 
salt solutions, for instance, solutions of ni- 
trate of copper, nitrate of strodium, boric 
acid, chloride of zinc and common salt. 
Casselman’s observations are summarized 
in the following table: 
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1857, claims the addition of metallic pow- 
der to the body of the carbon electrode. 
The same was claimed by an English 
patent 2982 in 1887 with the addition of 
alkaline earths. Archereau, in 1877 sug- 
gested the addition of magnesia. Carre 
introduced first boric acid into carbon 
electrodes, which did not hinder P. Stiens 
of London to receive a patent (Germany 
85592, April 11) in 1895. This patent was 
later on, modified in the patent 98210 of 
Sept. 25th, 1896 (Germany), recommending 
the use of organic compounds containing 
Boron and oxygen, as for’ instance 
Bo(OcHs3) and Bo(OceHs)s. A. Edelman 
of Charlottenburg recommended the addi- 
tion of Borontrocalcik to the carbon elec- 
trode. Friedrich Krupp, of Essen in 1893 
(German patent of Sept 1st) claimed to 
increase the life of the carbon electrode 
by the adition of Tungstic acid or its 
salts. Acheson claimed (Russ. Priv. 1731 
of 1896) a combination of 90 per cent. car- 
bon with 10 per cent Silicon for a carbon 
electrode. In the U. S. Patent 568323 he 
claims to create carbides in the carbon 
pencils by such addition, which in their 
turn produce graphite. Fussner in 1889 
impregnated carbons with salt solution of 
alkalies and alkaline earths. Strangely 
enough, Fussner claimed in direct contra- 
diction to Carre, that the addition of such 
salts, for instance common salt and pot- 
ash cuts down to a half the quantity of 


Carbon Carbon Carbon Carbon 

Carbon With With With With 
Crude Se26 (NO32; KHO ZnCl, No..B,0O, 

Length Ob area ite NEV. sP 0 Oren ane Oco Oso .:2.5<. 8.0% «1.0.- § 5.0 ne eae os 
PATEL CS ovis: c's chelate a ote sm 9.1 Lips spur eal I ay 8.4 Sites cae bk 6.4 6.9 6.1 
isnt winvencitvs iit N.C. o0.02.0 l.o9- o.oo. ott wl. to-. 6.246 259-1 TE. 1.65 


The investigation practically coincides 
in its results with Carree’s as seen from 
the following table. 


OUST OLVSOCA teers dc ek se oieis Double 
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Calcium, Magnesium, Strontium.. 
TOME ELEOIMIOD YS piss om Saree So Ss 


BOEiGurs ClOl eRe ore eee tic caie ol ees ‘ 


Gaudoin pointed out, especially the cal- 
cium compounds, namely Calcium, phos- 
phate. The smoke produced by the min- 
erals in the carbon arc was in the way of 
their general use according to H. Fontain 
(1877). An English patent 588, issued in 


light given by the pencils. This did not 
discourage other inventors from claiming 


impregnations with other solutions. A 
1.25:1 Quick arc Combines 
DtOQesiee COLOG arc 5) Bie - 

) vaporize 
Le 6 Oak 
1.00:4 \ Increases the life 


insOl. electrodes. 


German patent 30042 of June 1, 1884, and 
47490 of May 12, 1888, recommended for the 
carbon pencils a bath of calcium-chloride 
solution and other solutions of alkaline 
earth. The German patents 657385 of May 
22, 1891, and 72444 of July 24, 1892, recom- 
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mend an impregnation with sulphates, 
phosphates, chlorides, phosphoric acid, etc. 
Brush (U. S. Patent 10544) used borax and 
waterglass, while Roubel (French patent 
251603 of 1895 and German patent 58977, 
May 28, 1896) claims a combination of 
graphite and waterglass. A. Heil (Ger- 
man patent 98625 of June 9, 1897) treats 
the carbons preliminarily with Ammoniak, 
impregnates them subsequently with po- 
tassium hydrate and finally coats them 
with paraffine. 

There is a number of patents covering 
cored carbon pencils. 

Repieff (English patent 44382, 1877); J. 
Roubel, Meyer (German patent 98875 of 
Jan. 23, 1898) impregnated the mantles of 
the carbons with materials calculated to 
increase the light efficiency. Singer pro- 
posed to surround the carbons with a 
mantle of cement (German patent 105282 
of 1898). Par Mersch (German patent 
110739 of Apr. 28, 1898) surrounded the 
carbon pencils with a composition of alum- 
ina-silicates. 

Metallic mantles, tubes, or containers 
were especilly favored by American inven- 
tors. The first mention is Brush, who 
used nickel and copper. Many others 
claimed later, iron and other metals. H. 
W. Wiley even proposed to surround the 
metallic tube with plaster of Paris in 1879. 
All kinds of substances were proposed as 
additions to cores. MacManus (U. S. Pat- 
ent 504815) adds iron to the carbon and 
uses a core of lime. Roberts (U.S. Patent 
5620380) describes a core composed of car- 
bon and chromate of potassium. J. F. 
Sanders (U. S. Patent 649551) adds to the 
mass of the carbon oxides or phosphates 
of copper, or magnesium, using as a core 
carbon saturated with soluble alkali phos- 
phates. Acheson proposed his pet Car- 
borundum as a material for coring. Nien- 
werth in 1894 protected carbons contain- 
ing flame coloring matter in their cores. 
Suthman (German patent 105283 of Oct. 
31, 1898) and Weston (U. S. Patent 210830) 
recommends an eccentric arrangement of 
the core so as to form a single crater 
point for carbons meeting at an angle. 
The same suggestion is contained in the 
patent application of Siemens Bros., dated 
Apr., 1879. For the manufacture of cored 
carbons three methods were proposed: 

1. The separate parts to be manufac- 
tured separately and then joined together 
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into one electrode—was the first method. 

II. The second method consisted in 
preparing the mantle and filling it subse- 
quently with coring material. 

III. The third method was to surround 
the ready made core with a mantle after 
the manner of a lead sheath surrounding 
a cable. 

IV. The fourth method proposed to pre- 
pare the entire pencil in one operation by 
a specially designed press. . 

H. F. Labiron protected a device (Ger- 
man patent 81386 of Sept. 29, 1894) for a 
composite carbon pencil each part of which 
was prepared separately. J. A. Deuster of 
Boston (German patent 93882 of Sept. 22, 
1896) even proposed a pencil of which the 
two parts were interchangeable. The sec- 
ond method is the only one used exten- 
sively in the manufacture of cored elec- 
trodes. Pritchard was the first to describe 
in 1890 a core press. The German pat- 
ent 86776 of July 26, 1894, protects a hand 
coring press. The Gérman patent 94791 
of December 21, 1896, monopolized a de- 
sign for an automatic core press. A Ger-| 
man patent 21511 of August 12,1881, de- 
scribes a complex carbon press with con- 
centric plungers for the manufacture of 
cored pencils according to method IV. 
(See full description of presses in “Die 
Kuenstlichen Kohlern, Berlin, Springer, 
1903 pp. 215-224). 

In 1900 H. Bremer of Manheim, Ger- 
many, exhibited at the World’s Fair in 
Paris, his highly efficient orange colored 
are lamp. Prof. Wedding examined the 
lamp and found that it gave an average 
efficiency of 0.1 watts per candle, an effi- 
ciency never atained so far by any electric 
lamp. It produced a sensation similar to 
that of Jablochkoff’s candle and seemed to 
open a new era in electric illumination. - 


German patent 118464 of June 27, 1899, 
isued to Bremer, claims carbons contain- 
ing at least 5 per cent. fluorine or bromine 
salts together with Calcium, Magnesium, 
and other metallic salts. Besides these 
other chemicals for quieting the arc are 
mentioned, namely salts of boron, potas- 
sium and sodium. A coat of waterglass 
was also recommended. Another German 
patent, 127333 of July 25, 1899, recom- 
mends a mantle of Calcium, Magnesium or 
Alumina containing materials. 


(To be Continued.) 
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The Second Annual Convention of 


the Illuminating Engineering Society 


Two and a quarter centuries ago, there 
was founded in the wilderness of America 
a city, to be called Philadelphia. The 
week beginning on the fifth of October has 
been set aside by the municipal authori- 
ties of this city of “Brotherly - Love” as 
a season of celebration in memory of its 
founding. Something over two and a 
quarter years ago, there was founded in 
the neighboring city of New York an 
association known as the Illuminating En- 
gineering Society; and the fifth and sixth 
days of October have been chosen as a 
time for a general “‘gathering of the clans” 
that now constitute this national organi- 
zation, and the place of meeting—Phila- 
delphia. 

There is much material for retrospec- 
tion in this meeting of the youngest of 
the scientific organizations in one of the 
oldest of our cities. When Franklin set 
up his printing press in Philadelphia, and 
proceeded to start the publication of a 
newspaper, head-shakings and predictions 
of failure were not wanting. There were 
already two newspapers published in 
America, and the wisdom of starting an- 
other was questionable. America has 
grown some since that time, although, as 
compared with the ages that have passed 
in the rise and fall of other nations, this 
period is but a mere trifle. Gathering 
momentum from all the experience and 
knowledge of these previous ages, pro- 
gress has advanced at a rate of accel- 
eration that was inconceivable to those 
who went before. Since Franklin’s time 
many a newspaper and magazine hive 
found a place among American readers; 


and the end is not yet. 

When a handful of those who had been 
particularly interested in the subject of 
lighting came together some three years 
ago, and discussed the feasibility of es- 
tablishing an association of national scope, 
there was the same head-shaking and 
direful predictions that met Franklin’s 
venture. Was there not already the In- 
stitute of Electrical Engineers, and the 
numerous local gas associations? And 
as one of the veteran electrical engineers 
said, “Why should there be an associa- 
tion of illuminating engineers any more 
than an association of armature winders?” 
But the association was formed; and in 
view of its history up to the present time, 
the objections to its foundation and the 
predictions of failure seems scarcely less 
absurd than those launched at Franklin 
for his timerity in starting a third news- 
paper in America. It is perahps as dif- 
ficult to obtain a vision of the future by 
those standing in the present today, as it 
was a century ago. 


In selecting Philadelphia as the place 
of meeting, and its celebration week as 
the time, the Society has followed the 
precedent established last year, when it 
met during “Old Home Week” in Boston. 
The double attraction should draw a large 
attendance, as was the case last year. A 
well diversified and comprehensive pro- 
gram of papers has been prepared, as will 
be seen by inspecting the following list:— 


President’s Address ........ Dr. Louis Bell 
Architecture and Illumination.......... 
....By Mr. Emil G. Perrot, Philadelphia 
Modern Gas Lighting Conveniences.... 
eve Vil et oe tate, Jr, Philadelphia 
Railway Car Lighting 
....By Mr. H. M. Davies, Philadelphia 
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Relation between Candle Power, Volt- 
age and Watts of Different Types of 
Incandescent Lamps 
7.bY? Dr: Bi BaCady. Washineton,) ).7C; 

Illuminating Value of Petroleum Oil.... 
oe See By Dr. A. H. Elliott, New York 

Structural Difficulties in Installation 
Work....By Mr. J. R. Strong, New York 

Street Lighting Fixtures, Gas and Hlec- 
brace 
..By Mr. H. Thurston Owens, New York 

Olly Burners <0 eae ee 2 ee 
Re a sss By Mr. W. T. Sterling, New York 

Design of the Illumination of the New 
York City Carnegie Library. 3c 

erates srestes By Mr. L. B. Marks, New York 

Intensity of Natural Illumination 
Througnouts the Daves. eee 
Rae Ea By Mr. L. J. Lewinson, New York 

Calculation of Illumination by Flux of 
Light Method..By Messrs. J. R. Cravath, 
Chicago, and V. R. Lansingh, New York 

Specific Intensity of Lighting Sources... 
....By Mr. J. E. Woodwell, Washington 

Design of Reflectors for Uniform Illumi- 
nation 
A anders By Mr. A. A. Wohlauer, New York 

The Ives Colorimeter in Illuminating 
BRSineeh ies Gare. eee ese eee See 
>... By Dr, H. EB: Ives, Washington; D..C. 

International? Unitwot bientsce« ye 
..By Dr. E. P. Hyde, Washington, D. C. 

Some Experiments on Reflections from 
Walls, Ceilings and Floors........... 

..By Messrs. V. R. Lansingh and T. W. 

Rolph, New York 

The meetings will be held in the Hotel 
Walton, which is very centrally located, 
and will give the added convenience of al- 
lowing the visiting members an oppor- 
tunity of living at the same location. The 
rates for rooms are from $2.50 to $5.00 per 
day. 

It is needless to urge any reasons why 
every member, and every one else inter- 
ested in the subject of artificial illumina- 
tion, should attend this convention. We 
understand the papers will be read in ab- 
stract, so as to give as much time as pos- 
sible to their discussion, and this should 
prove the most valuable feature of the 
meeting. Formal papers can be printed 
and circulated among the members, but 
the exchange of ideas by personal discus- 
sion can only take place at such a meeting 
as. this. We can therefore only say: 
“Come to the Convention, and come pre- 


pared to talk.” 
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To Fixture Manufacturers and 


Dealers: Get Together! 


The secret of success of the American 
manufacturer is comprehended in a single 
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word—organization. This applies to the 
individual organization of each manufac- 
turing concern, and the general organiza- 
tion of all the different concerns in one 
line of business in the form of national as- 
sociations. 

The advantages of trade organizations 
are many and beyond dispute. Their gen- 
eral purpose is to regulate competition. 
Competition is a good thing within certain 
limits, but it contains a destructive ele- 
ment; it may easily degenerate into a sort 
of gorilla warfare, which only serves to 
exhaust the resources of all parties to the 
conflict, and make itself a nuisance to 
those not directly involved. The only safe- 
guard against such a condition of affairs 
is for the competing parties to get together 
and form an association for their mutual 
protection and advancement. The ideal 
condition of business is not unrestrained 
competition, but rather of emulation. 
There is this difference between competi- 
tion and emulation; the former strives to 
secure what may go to another by every 
means possible, while the latter consists 
in an effort to surpass others in excellence 
and quality. Emulation, which is the re- 
sult of properly regulated competition, is 
a condition to be desired by both the pro- 
ducer and the purchaser. 

The manufacture and sale of lighting 
fixtures in this country is an extensive and 
important branch of industry, and it is a 
remarkable fact that at the present time it 
possesses no general trade organization. 
As a result there is a great deal of work- 
ing at cross purposes, and a constant dis- 
Sipation of energy and money that might 
be better conserved in promoting the gen- 
eral welfare of the trade. Gorilla tactics 
are too much in evidence. The sooner all 
parties “get together” and direct their en- 
ergies toward the general uplifting and 
advancement of their common interests, 
the better it will be for their commercial 
prosperity. 

Let it be frankly admitted that the ex- 
pectation of financial gain is the one lead- 
ing motive of all those connected with in- 
dustry in any way. Profit is the heart of 
business, if not the soul, and suspended 
animation cannot continue for long in any 
case. The vital question then, is how to 
get the most money out of the business 
with the greatest amount of general satis- 


THE ILLUMINATING ENGINEER. 


faction, and the least amount of mental 
wear and tear. 

One of the largest items of expense in 
any business is the getting of it. Not 
infrequently this item exceeds the actual 
first cost of the manufacture of goods—in 
the establishing of a new business this is 
always the case. There is a _ certain 
amount of fixture business to be had in 
this country; barring a small amount of 
importations, this business must of neces- 
sity be distributed among the American 
manufacturers. The total profits that will 
accrue will be largely determined, as just 
stated, by the deductions made for ex- 
penses of getting this business. In the 
present unorganized condition of the fix- 
ture trade, with the resulting unguided 
competition, must it not necessarily fol- 
low that the amount expended for getting 
this business is vastly larger than it need 
be? 

Just how this could best be accom- 
plished is a matter to be worked out by 
the association itself; but that a large total 
saving in this item might be effected by 
mutual co-operation seems beyond dispute, 
if the experience of other similar organ- 
izations counts for anything. ; 

The enormous annual expenditure of the 
fixture manufacturers in the preparation 
of “competitive” designs is another item 
which cuts a very considerable figure 
when the profits of the year’s business 
are figured up. As was pointed out in a 
previous article, many of these competi- 
tions are mere bluffs, the winner having 
been picked in advance. Concerted action 
should be able to greatly reduce the evils 
that now result from this system. 

The piracy in the use of designs, which 
is so bitterly complained of at the present 
time, is another evil which could be re- 
duced to a minimum, if not wholly sup- 
pressed, by a strong active national asso- 
ciation. 

Another evil, against which illuminating 
engineers as well as fixture manufactur- 
ers have often inveighed, is the relegation 
of the lighting installation of buildings 
entirely to the rear by architects. The ill 
effects of this practice are numerous. The 
outlets from which the illuminant is sup- 
plied are often so badly arranged that an 
efficient and satisfactory illuminating sys- 
tem is well nigh impossible, and the orig- 
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inal estimate of the cost of the building 
being often entirely used up or exceeded 
by the time the fixture contract is arrived 
at, the expenditure for fixtures is shaved 
down to the lowest possible limit. As a 
result, fixtures of inferior design and con- 
struction are the only kind that can be 
purchased. Active co-operation will surely 
go a long way toward mending this un- 
fortunate condition. © 

Lastly, much could be done by such an 
organization toward educating the public 
to the appreciation of better art and better 
illuminating engineering practice. It is 
hard to conceive of a fixture manufacturer 
or dealer who would not prefer to handle 
fixtures that are good both in design and 
workmanship; but from the tyranny of 
demand there is not escape except by pub- 
lic education. 

Why not follow the example of the other 
lines of industry, and get together? 


Let Us Have the Stores Open 
Evenings 


Beginning with the most “exclusive” 
class of dry-goods stores in the largest 
cities, and gradually extending to other 
classes of stores and smaller cities, the 
practice of closing at 6 o’clock has become 
general. The exceptions are small coun- 
try villages and the stores in the tenement 
districts of the cities. Even five o’clock 
closing and the Saturday half-holiday dur- 
ing July and August are by no means un- 
common. 

Does this system work out the greatest 
good to the greatest number? We believe 
not. 

The customers constitute the greatest 
number; and it is they who furnish the 
merchant his profits, and whose money 
pays the salaries of the salespeople. The 
welfare of the customer is therefore para- 
mount. By far the larger portion of the 
customers are women. Now a womans 
work is normally such that she can not 
conveniently leave it during the forenoon. 
As a consequence the stores are congested 
to such an extent that trading becomes a 
severe tax upon the patience and endur- 
ance of both buyer and seller during the 
few hours of the afternoon. The woman 
at home must either subject herself to this 
annoyance, often with the added discom- 
fort of a ride home in a street car loaded 
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to the ground with laborers of every de- 
scription, or must disarrange her regular 
household routine in order to shop during 
the forenoon. 

But the working woman or girl fares 
still worse; she has no time at all in 
which to shop without taking her lunch 
hour, or getting a half day off. Further- 
more, the afternoon shopper adds to the 
crush of the street car traffic at its busiest 
hour, thus aggravating a condition that is 
bad enough at the best. 

Why should not the evening, which is 
the leisure time of all classes of people, 
be available for shopping? In the old 
days of oil lamps and gas flames the im- 
possibility of lighting the stores so as to 
properly show the goods furnished a 
strong reason for night closing; but with 
modern illumination there is no more reas- 
on for restricting trade to the daylight 
hours than there would be in conforming 
theatres to matinees. If stores were kept 
open until 10 o’clock more than half the 
trading would be done in the evening. 

But what of the salespeople? Should 
they have to work fourteen hours a day? 
By no means. Let the stores open at 
noon; this would give the entire forenoon 
for arranging and marking goods, and re- 
plenishing stocks—work that now is done 
at night. From noon to ten P. M. is only 
ten hours, the same as the present ar- 
rangement of 8 A. M. to 6 P. M. But the 
former is divided equally, on the average 
between day and evening, thus affording 
equal opportunity to those who, from con- 
venience or choice, would select either day 
or evening for this shopping. Everybody 
would be accommodated. It is altogether 
probable that a larger total volume of 
trade would result from this arrangement. 
The convenience of being able to use the 
leisure evening hours would surely result 
in their being used to a greater extent, 
just as the convenience of the penny-in- 
the slot vender creates trade in the com- 
modities offered. Let us have the stores 
open when we all have time to visit them. 
Why not have shopping a pleasure instead 
of the nuisance that it is under the present 
arrangement? 


The Latest Suggestion for a Prim- 
ary Photometric Standard 

The measurement of the several physio- 

logical effects of light constitutes the sci- 
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ence of photometry. As in all other cases of 
the measurement of natural phenomena, 
one primary unit must be chosen, from 
which such other units as may be necessary 
or desirable may be derived. The science of 
photometry differs from all other branches 
of the general science of mensuration in 
the fact that the thing that it is desired 
to measure is a physiological effect, com- 
monly known as vision. The matter is 
still further complicated by the fact that 
the physical cause of this sensation is 
itself of a complex nature. The physical 
thing which we call light, and which pro- 
duces the sensation of vision, is a com- 
pound of a very considerable degree of 
complexity in its make-up. It may be 
compared, for analogy, to a single sound 
produced by the concordance of a great 
number of notes of different pitch: the 
general effect, or quality, of the resulting 
tone will depend upon the relative loud- 
ness of the different tones of which it is 
made up. In a similar manner, the effect 
of light upon the eye depends upon the 
proportion and relative intensities of the 
different kinds of rays which enter into 
its composition. If you were required to 
determine by the sense of hearing when 
two sounds of entirely different quality 
(such for example as the note from a bell 
and a note from an organ pipe) were of 
the same intensity, or loudness, you would 
at once appreciate the difficulty of deter- 
mining equality between sensations re- 
sulting from such different combinations 
of causes. 

The same difficulty arises in attempts to 
judge the equality of two lights in point 
of intensity, or brightness, which differ 
in their composition or color. 

The ultimate basis of all measurements 
is to be found in some one of the six 
senses. In every case the unit, or stand- 
ard, is obtained by fixing upon some phys- 
ical quantity which shall be as nearly as 
possible invariable and reproducable; and 
this method has been followed in the case 
of photometry. In attempting to provide 
a unit, one physiological effect has been 
taken as a basis; namely, the intensity or 
brightness of a white surface. A _ unit 
based upon this method depends upon a 
source of light which will always give out 
rays of the same intensity in some par- 
ticular direction. This sounds like a 
simple proposition, but it has offered more 
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obstacles to a satisfactory solution than 
any other single problem in the whole 
science of mensuration. Light in itself 
as a physical entity is an exceedingly 
delicate and abstruse phenomenon, and in 
its artificial production is subject to such 
extremely delicate influences and condi- 
tions as to render any attempts at its 
uniform production next to impossible. 
The simplest form of all light-sources was 
the first to be used as a standard, and 
strangely enough, is still used to some ex- 
tent. This is the common candle, which 
has fixed its name apparently beyond hope 
of change upon all primary standards of 
light used in English speaking countries. 

The theoretically perfect standard, or 
unit of measurement, is one which can be 
reproduced independently at any time, and 
which, when so reproduced, will always 
be of the same absolute value. Of all the 
fundamental quantities time is the only 
one which has a theoretically perfect unit. 
The most careful researches by the great- 
est scientists of the ages have failed to pro- 
duce a practical primary standard of either 
of the other fundamental quantities,— 
length and mass, which conforms to the 
theoretical requirements. The actual pri- 
mary standards of both of these quanti- 
ties are to-day entirely arbitrary, and if 
lost, could only be reproduced approxi- 
mately from the best copies remaining. 
Although less accurate than the other 
standards, the standards of light that have 
been proposed and used have all possessed 
the quality of being independently re- 
produceable. With a single exception, all 
primary standards of light that have been 
found serviceable have been flames, pro- 
duced under very carefully prescribed con- 
ditions. The single exception is the stand- 
ard proposed by Violle, which consists of 
a square centimeter of molten platinum 
at the moment of solidification. This lat- 
ter standard was theoretically very prom- 
ising, but failed in practice. 

The incandescent electric lamp has pro- 
vided a secondary standard of great 
exactness and utility, and has’ been 
the means cf reducing photometry to a 
reasonably exact and commercially prac- 
tical science. Measuring instruments 
have a genealogy similar to that of living 
beings. Thus, every yard stick is dis- 
tantly related to that particular metal 
bar kept by the Department of Standards 


in London, the distance between two 
cross markings on which is the yard; but 
to trace the genealogy of a yard stick 
picked up at random to this original 
parent of the race of yard sticks, would 
be as hopeless as to attempt to trace one’s 
family back to Adam. It is simply a case 
of a copy of a copy ad infinitum; and yet 
for all this copying, the discrepancy be- 
tween the ordinary yard stick and the pri- 
mary standard is of no practical import- 
ance. The incandescent electric lamp offers 
a similar solution of the problem of a stand- 
ard for the measurement of light. Itis a 
comparatively simple matter to produce 
an electric lamp which under conditions 
are sufficiently easy to maintain, a lamp 
differing from a given lamp by an amount 
so small that it may be neglected. Simi- 
larly, copies of this copy may be made, 
and thus the tribe of standard lamps mul- 
tiplied to any desired extent. With suf- 
ficient care the last copy will be prac- 
tically the same as the original standard. 
So, just as the standard bar in London, 
though it may not be actually used for com- 
parison and for copying once a year, still 
serves its purpose as a standard, it is en- 
tirely feasible that a single incandescent 
electric lamp should be chosen as a stand- 
ard and kept equally safe, which with a cor- 
responding amount of use, would last for 
at least a century. The theoretical problem 
however, of producing a _ standard is 
always an attractive one for the student 
of pure science, and we shall therefore 
probably continue to have from time to 
time new methods suggested for producing 
a standard of light. 

The latest suggestion of this kind comes 
from Dr. Steinmetz, and is set forth in a 
paper presented at the last Convention 
of the American Institute of Electrical 
Engineers. The chief point of difference 
between the standard proposed by Dr. 
Steinmetz and all standards heretofore 
used is that it consists in a method of re- 
solving what we commonly know as white 
light into three constituents, producing 
these three different constituents by a 
method that shall insure uniformity, and 
combining the results to produce the 
standard light. He accepts the “three 
color theory,” the advantage of which has," 
been practically demonstrated in many — 
commercial processes:—such for example 
as three color printing, and proposes to 
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produce red, yellow and green rays of 
definite intensities, and by combining 
these, secure a unit which shall be not 
only constant and definite in intensity or 
brightness, but also in composition. All 
three of these colors can be produced un- 
der conditions that are not impossible to 
obtain, by the use of an electric current 
and mercury vapor. 

The suggestion is a most interesting one 
from the theoretical standpoint. The 
question arises, is it practical? If the 
working, or secondary standard of light 
which is almost universally used at the 
present time, namely, the incandescent 
electric lamp, were lost or broken, would 
it be replaced by comparing another lamp 
with the combined light produced from 
three mercury tubes in accordance with 
Dr. Steinmetz’s suggestion, or would a 
copy of some other standardized incan- 
descent lamp be obtained? Theoretically 
the standard of length can be _ ob- 
tained from a pendulum having a given 
rate of vibration; but it is freely admitted 
by scientists that if the standard bar were 
actually lost or destroyed, some one of 
the immediate copies would afford a more 
accurate means of reproducing it than a 
resort to the theoretical pendulum. it 
seems to us that the same would hold 
true in the case of such a theoretical 
standard of light as Dr. Steinmetz sug- 
gests. All serious attempts, however, to 
arrive at greater accuracy in the meas- 
urement of light are to be encouraged, and 
given most careful consideration and ex- 
perimentation by those who have the 
facilities and the time. Doubtless the 
suggestion made by Dr. Steinmetz will be 
taken up by other competent investigators 
and its practicability or impracticability 
demonstrated. 


A Comedy of Errors 

If a hundredth part of the typographical 
errors which have produced meanings 
that were entirely apart from what the 
writers had in mind could be collected 
into a single volume, it would make 
Shakespeare’s famous comedy seem prosy 
in comparison. Usually the typographical 
mistake bears the evidence of its error 
so plainly upon its face that no particu- 
lar harm is done. It is possible, however, 
for an exceedingly small mistake to en- 
tirely change the meaning intended. For 
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example, in the August issue we discussed 
the rather remarkable fact that so im- 
portant a branch of industry as the man- 
ufacture and sale of lighting fixtures is 
without a national organization. When 
the edition came from the press we were 
dumbfounded to find the following state- 
ment: “It is most reasonable to suppose 
that this industry has attracted to it only 
commercial pirates and Shysters.” The 
statement is so badly false as to be truly 
humorous. But supply the little prefix 
Une to the word reasonable, and we have 
the following perfectly sane statement, 
which was the one intended: “It is most 
unreasonable to suppose that this industry 
has attracted to it only commercial pirates 
and shysters”’ 


The Lluminating Engineer as an 
Architectural Critic 


Mr. Bassett Jones, Jr., discusses the 
above topic in the Electrical Review of 
September 12th, as follows: 


“Tf the illuminating engineer criticized 
lighting fixtures only, and only as fulfilling 
or not fulfilling engineering requirements, 
the architect would have not complaint to 
make. But the engineer as engineer has 
been emphatic in his opinion as to the 
artistic value of many lighting installa- 
tions, and, not satisfied with this, he has 
extended his criticisms to architectural 
treatment in general.” 

However much we may respect and ad- 


mire Mr. Jones’ opinions on art, architec- 
ture, and illumination, we cannot agree 
with him that the illuminating engineer is, 
by virtue of his profession, debarred from 
architectural criticism. When the illum- 
inating engineer criticizes the architectural 
features of a building he does so, not as an 
engineer, but as a layman, and is not only 
entirely within his rights, but, on general 
principles, is a more competent critic than 
the architect. Buildings are not put up for 
the use of architects, and it is really of lit- 
tle consequence what architects think of 
them. Whether the drama, the poem, the 
novel, the painting, or the building, is or is 
not worthy of commendation is decided by 
those who know little or nothing of the 
technology connected with tNeIr produc- 
tion. By taking up the profession of illum- 
inating engineering a man by no means ab- 
dicates his right to express his personal 
like or dislike of any work of art or 
artisanship. 
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From Our London Correspondent 


It has been very apparent to those who 
study the different shapes, forms and de- 
signs of incandescent gas burners that 
those of the inverted type, which have the 
bunsen tube surrounded with magnesia, 
asbestos, china or other protective and 
heat retaining material, secure a very 
much more brilliant light; in fact, not 
only is the mantle incandescent, but also 
the material within the mantle. Further, 
the material radiates considerable heat. 
This leads us to draw attention to a sin- 
gle device, illustrated Fig. 1 for the pur- 
pose of increasing the efficiency of the 
ordinary upright or Kern burner. The ad- 
dition shown can be made in another form 
and used in connection with the inverted 
burner. The invention consists of a solid 
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cone-shaped body of steatite clay, circular 
in section and of special proportions, 
which have been determined in order to 
secure certain effects; the largest or bul- 
bous part being at the base, with the 
upper part tapering off. After many ex- 
periments, the inventors, Messrs. Eady 
and Mr. Joseph Cash, have found it to be 
the most effective form for primarily in- 
tensifying the incandescence of the man- 
tle. The conical body is passed on to the 
crutch, or prays which carries the man- 
tle, the under side is so shaped that when 
seated on the cap of the burner, as shown, 
it offers no check to the combustion of 
the gas. The introduction of this steatite 
cone obviously affects both flame tem- 
perature and the volume of flame brought 
into contact with the mantle. As the an- 
nular space within the mantle is reduced, 
the travel of the flame over the surface 
of the mantle is increased in velocity, and 
has a self-intensifying action, almost 
at once after lighting up the cone becomes 
heated up to a white temperature, and 
gives a most brilliant illumination. 

A series of tests made with a Kern 
burner and mantle without the cone, us- 
ing 4 cu. feet of 15.50 candle gas gave an 
average result of 63 candles. Using the 
same burner with the cone the average 
of a number of readings was 76 candles. 
Another set of tests made with a No. 4 
Kern burner and mantle showed an aver- 
age of 58 candles without the cone and with 
the average of the readings was 81 can- 
dles, the consumption of gas being main- 
tained at 4.2 cu. ft. 

Street lamps fitted up with the ordinary 
burner and mantle gave 43 candles, but 
when using the cone the _ illuminating 
power was increased to 67 candles; these 
tests were made in situ with a portable 
photometer. 

Our next illustration (Fig. 2) shows a 
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recent improvement in the Meker burner 


which was first exhibited at a meeting of _ 


the Societe Technique du Gaz en France, 
in 1905. Since that date the burner has 
been much improved, and at the congress 
of the Society, quite recently held in 
Paris, the inventor stated that some alter- 
ations had been made in the mixing tube 
and the dust protector. The burners are 
made in three sizes for consumptions of 
50 80 100 litres 
ENS 2.8 Soe ht. 

With the original burners the consump- 
tion of gas varied trom 11 (0:37 ‘cus it) 
to 18 litres (0.46 cu. ft.) per carcel hour— 
9.6 candles with the modified burner the 
gas used to produce the same candle power 
is reduced as follows:— 

8.5 950 10.00 litres. 

0.30 0.835 O35 20.1 
The economy effected by the new burner 
is quite 20 per cent. This burner is ex- 
tensively used in France for testing pur- 
poses. 

Although the advances made in connec- 
tion with the strengthening and toughen- 
ing of the incandescent mantle have been 
very surprising, they are, and of necessity 
always will be most friable and delicate, 
therefore it is not to be wondered that 
inventors are still busy with what are 
called anti-vibrators. In Fig. 3 we give 
an illustration of an invention to be ap- 
plied to incandescent burners of the type 
in which the bunsen tube is fixed and the 
support for the mantle is suspended with 
the object of preventing vibration. Such 
burners usually have the bunsen tube at- 
tached to the gas supply pipe or other 
fitting the upper part, or mouth being 
more or less cylindrical or bell shaped so 
as to fit over the top of the bunsen tube, 
the joint being as tight as is consistent 
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FIG,3 FIG. 4 
with freedom of movement between the 


interior of the bell and the part of the 


bunsen tube fitting therein. In the inven- 
tion under review, the bell is freely sus- 
pended by a bridle and chain, or other 
suitable and flexible connection, combined 
with this method of suspension is an as- 
bestos packing ring which doés not expand 
under heat, will work well as a piston 
and be of a_ shock-absorbing nature. 
When more than one burner is used, the 
bell is suspended from the highest central 
point by a chain, link or other flexible 
connection. 

When provided as a fitting for an in- 
verted burner, the burners are made in the 
form of a curved or bent and downward 
projecting tube provided with mantle sup- 
ports equidistant from each other, while 
the bell is supported at the top as before. 
In order to regulate the position or height 
of the flame at the top of the bunsen 
tube, in the bell, and to facilitate the re- 
moval of the bunsen tube for cleaning 
purposes, the lower end is connected to 
the gas fitting by a nose piece or nipple 
with a large screw; this permits of the 
removal of the bunsen tube with the mini- 
mum amount of movement being com- 
municated to the bell. 

The illustrations show, first a view of 
an upright burner, second an elevation of 
a cluster of upright burners, and third, 
a cluster burner. of the inverted: type. 
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This arrangement is the invention of Mr. 
F. Turner and Mr. G. Hands. The latter 
gentleman will be remembered as the joint 
inventor of the Norwich switch for auto- 
matically lighting and extinguishing gas 
burners from a distance which we fully 
described in this magazine. 

Possibly it may be news to some illumi- 
nating engineers that under the Patent 
and Designs Act of 1907, which comes into 
force at the end of August, all persons 
who have taken out patents and thereby 
secured protection for their rights in an 
invention under the British patent laws, 
will be compelled to manufacture in this 
country. This condition has been ob- 
tained in America for many years and 
goods manufactured under patents secured 
in America have to be manufactured in 
that country, and the same article made 
under the English patent is not permitted 
to enter into competition with the same 
article in America. Very many gas burn- 
ers and fittings have, however, for years 
past been made in Germany under British 
patents and sent over to this country com- 
peting against British made goods and too 
often being sold at a lower price, to such an 
extent that the original owners of the pat- 
ent have been compelled to cease manu- 
facture. The new act will change all this 
and the foreigner will have to manufacture 
in Great Britain if he desires to sell his 
goods to purchasers in this country. AlI- 
ready many. German firms are _ starting 
factories in order to carry on the manu- 
facture of such articles as they have been 
in the habit of supplying to customers 
here. It has been computed that this new 
law will] result in an immediate investment 
of large sums of money in this country 
for the establishment of factories and in 
addition will ensure the payment and cir- 
culation of an enormous sum in the pay- 
ment of wages and the purchase of raw 
material. 

A patent has been granted to Mr. S. 
Halman for an invention to provide a 
burner in which a suitable admixture of 
gas is secured so that the mixture, though 
weak, will ignite and burn steadily without 
the possibility of firing back. Fig. 4 shows 
the general application; on the end of the 
burner proper is a tube tapered at one 
end and connected to the burner by a 
sleeve; within this tube is a plug, tapered 
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at one end which is provided upon its 
periphery with a number of longitudinal 
recesses, preferable V shaped in section, 
these diminish in cross section from the 
larger to the smaller end of the plug. 
Thus, when the plug is fitted the gas is- 
suing from the burner proper is caused to 
pass through first, the reduced portions of 
the V shaped recesses so that the pressure 
is considerably reduced; while upon the 
plug being inverted the gas is not caused 
to pass through the reduced portions of 
the longitudinal recesses, and the pressure 
of the gas is increased. This plug serves 
at the same time for the reception of the 
mantle carrier or “crutch.” There is 
fixed on the outlet of the burner a wire 
gauze cap which serves as a mixing or 
expansion chamber for the air and gas, 
the top face is concave in form so that the 
outcoming gas may be evenly distributed. 
It is made in two parts, one cylindrical, 
the upper extremity being enlarged or 
flared outwards, and a circular covering, 
the edge of which is bent over so as to lie 
outside the flared extremity. These de- 
tails will easily be followed by a reference 
to Fig. 4. 

There is considerable discussion over 
here on the question of automatic and 
manual lighting of street lamps; the 
authorities “hasten slowly” to adopt auto- 
matic lighting and extinguishing. Sir 
George Livesy recently addressed a com- 
munication to a leading journal connected 
in the local authorities and said: “From 
time to time there have been notices of 
automatic lighting of public gas lamps, 
but the important question of displacing 
labor and thereby increasing the number 
of the unemployed has not had much con- 
sideration by the proposers of the sys- 
tem. In one case that came under my 
notice the main part of the estimated sav- 
ing was in a considerable shortening of 
the hours of lighting, the lamps were in 
my opinion to be lighted too late and put 
out much too early—1% hours before sun- 
rise. Apart from this the saving would 
have been immaterial.” 

The reply of the gas company to the 
question as to the reduction in their 
charge was to ask the borough council 
whether they had considered the ques- 
tion of the displacing of a number of lamp- 
lighters, who would be deprived of work, 
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and who would add to the number of the 
unemployed. Nothing further has been 
heard upon the subject. Sir George Liv- 
esy is the workingman’s friend, and those 
fortunate enough to be in the employ of 
the South Metropolitan Gas Company, of 
which he is chairman, or as you in Amer- 
ica would call him, President, are con- 
sidered in every possible way. But in 
these days the wants and claims of the 
public must have the first consideration. 
A lamplighter has a certain district and a 
considerable number of lamps to light 
which take him, say two hours or probably 
more, the result naturally is that the first 
lamp must be lighted too soon and the last 
lamp too late. This is bad economy, and 
in a time when invention has produced 
means for automatic, and instantaneous 
lighting of a whole district at any given 
hour, it is absurd to argue against the 
system. The saving of gas consumption, 
per lamp, is very considerable, and the 
cost of labor practically nil. It is true 
that the cost of installing the special ap- 
paratus is at present somewhat expensive, 
but the initial cost is soon covered by the 
saving already mentioned. One of the 
great advantages of electric lighting is 
that the illumination is only supplied at 
the moment it is needed, and then without 
the aid of a perambulating lamplighter. 
Gas lighting can now be carried on al- 
most as quickly and the day is not far dis- 
tant when the occupation of the lamp- 
lighter will be gone—just as the driver 
of the old four-wheeled cab has passed 
away through the advent of the smart and 


up-to-date taximeter motor cab. Inventions 


make these changes possible and the pub- 
lic demand their adoption. 
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We have in these columns already 
called attention to dust traps for the pro- 
tection of incandescent burners; we have 
before us particulars of a gas adjuster and 
Dust trap, the invention of Mr. Philip 
Winn. The gas is regulated by raising 
and lowering a block ‘d,’” shown in illus- 
tration in Fig. 5, by means of a small 
screw “g,”’ a hood ‘e”’ on the upper end 
of the block directs the dust and grit 
into the annular space. The illustrations, 


Figs. 5 and 6 show the regulator, or ad- 
juster closed and open. 
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~ Technical journals are rather slow in 
making jokes, but a trade paper, the 
“Plumber and Decorator,’ writing appre- 
ciatively of the gas exhibit at the Franco- 
British Exhibition, finished up the article 
as follows:—‘“It is in current phraseology, 
a grand advertisement; and nothing can 
be done in these days without advertising. 
As the American truly observed: Trying 
to do business without advertising is like 
winking in the dark. You can keep up a 
powerful winking and nobody will be any 
the wiser. That gas exhibition is indeed a 
powerful wink, but it is not in the dark— 
very far from it.” 

CHarLES W. HASTINGS. 

London. 
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Political [lumination 
By Guipo D. JANEs. 


When Charlie Seger was going to have 
a torch light procession to boom his candi- 
dacy for tax assessor of Ducktown, his 
opponent, Dwight Ires, felt like concen- 
trating all the questionable language in 
English, French and German, and em- 
ploying same to express his feelings. 

But about the time Dwight felt his worst 
a friend of his suggested that they confis- 
cate all the torches that were to be used in 
the demonstration, and thus make a decided 
failure out of the illumination part of it. 

“Thanks for the suggestion,” said Dwight. 
“Here isa cigar. It is a campaign one and 
gives two-candle power light. Smoke it 
when you are out late and want to go in 
dark vicinities,”’ 

“Much obliged,’ returned the friend, tak- 
ing the present. “Now, the torches are 
stored in Charlie’s barn. Meet me there 
at dusk, for we want to get them before 
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the parade starts, for you know the dem- 
onstration is to-night.” 

“All right.” 

At dusk then the two journeyed to the 
barn, and without being detected secured 
all the torches in twenty minutes, leaving 
nothing behind but coal oil stains.” 

“Won’t he be out of sorts,” said Dwight, 
“when he finds all the torches missing.” 

“He sure will. Good night. I'll see you 
tomorrow.” 

“Good night.” 





MAKING THE DISCOVERY. 
About seven o’clock Charlie and his 
campaign manager went to the locality 


where they had stored the torches, for 
quite a collection of voters had congre- 
gated in front of the Seger residence ready 
to ‘march: 

“Hurrah for Seger!” they cried vehe- 
mently. ‘Hurrah for our next tax asses- 
sor.” 
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And as they yelled, Charlie did too; but 
not out of enthusiasm. No. He was yell- 
ing vehemently in another manner, mixing 
a couple of tears with them at the same 
time; for he had made the discovery that 
his torches were playing truant from the 
barn. 

“IT am a defeated man,” he groaned. 
“Sh,” said the campaign manager, “I'll fix 
it. We must not let the voters know we 
are feeling blue. It will make you run 
behind the ticket. I have a scheme.” 

“What is it?” 

“March the bunch to the Acme Electric 
Supply House. I'll saunter with a bunch 
to the broom factory. We will come to- 
gether in half an hour at the square.” 

This was done, and half an hour later 
the procession was mobilized on the public 
square. Each marcher was given a broom 
stick to which was attached an electric 
bulb of 32 candle-power. Each bulb was 
connected to a regular feed wire, and the 
feed wire was run into an old electric car 
that had just been chartered for the 
evening. In the car was a band, Char- 
lie’s campaign manager, the car com- 
pany’s electrician and a switch-board. 

When all was ready the car started, 
the band struck up “There Will Be a Hot 
Time in the Old Town Tonight,” and the 
procession started amid a blaze of glory 
and success. 

When Charlie’s manager wanted to give 
variety to the parade he would throw off 
the switch in the car and cut down the 
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illumination in the parade to~ darkness. 
Then all of a sudden out of the inky black- 
ness of evening he would wave his magic 
wand—the switch-handle—and bring into 
life a thousand men with a _ thousand 
torches. 

Down Main street they went, the prin- 
cipal street of the city, and by the time 
they had reached Tryon street the parade 
had become so popular that there were not 
enough broom handles and candle-powers 
to go around, and the excess had to con- 
tent themselves with marching in the rear 
without the novel illumination in their 
hands. 

When Dwight saw this he was very much 
chagrined. At first he wanted to cut the 
trolley wire, and thus put a stop to Char- 
lie’s ultimate election, but as he had no 
technical education to speak of, he was. 
afraid of putting an end to his physical be- 
ing. Trading a physical life for a political 
one was a bad deal, he thought. 

So instead of doing as above mentioned 
he came out in the paper next morning 
withdrawing from the race in favor of 
Charlie Seger. Yes, he did this, even go- 
ing so far as to apologize for the rude 
manner in which he had acted in confis- 
cating the illumination of the proposed 
parade. 

When Charlie saw Dwight the day after 
the election he was so elated over his own 
brilliant success at the polls, that he ap- 
pointed Dwight deputy tax collector. 

This of course pleased everyone. 
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cent, which reduce the current consump- 
tion for a given amount of light to less 
than half that formerly required; and the 
establishment of illuminating engineering 
as a distinct branch of applied science. 
In the general craze for government reg- 
ulation, public lighting has literally been 
a shining mark. No public utility is more 
conspicuous, and unfortunately none has 
been easier to find fault with. A general 
demand for lower rates for lighting has 
sprung up in every section of the country. 
As is generally the case in public reforms, 
the most radical remedies are the first 
ones sought; and so, in the case of public 
lighting, municipal ownership was the first 
remedy proposed, and in a number of 
cases has actually been applied. With 
the operation of some of these municipal 
plants for.a sufficiently long time to de- 
termine the practical results, and with 
calmer and more logical state of mind 
that has followed the first hysteria, the 
futility of this remedy has been generally 
recognized. We believe that most un- 
prejudiced people, on due reflection, will 
agree that the fundamental principles 
of our government are opposed to its un- 
GENERAL AGENT, EDISON ELEC. ILLUM. dertaking the conduct of any business 
CO., BOSTON, MASS. which the individual citizen or corpora- 

Three events which have hradeoired sce <oN SCE UUM DecLOrnn;. uikat ue 
within the same number of years have Conduct of our municipal governments in 


almost completely revolutionized the com-Seneral has not been such as to warrant 
mercial conditions of supplying electricity ‘heir beings entrusted with any greater 
for lighting purposes. These events arePOwers than absolutely necessary; and 
as follows: the general political movementthat foreign practice can in no wise be 
toward the regulation of rates; the adventtaken as a precedent for American guid- 
of electric lamps, both arc and incandes-ance. As an actual living issue municipal 
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ownership has spent its fury. 

A greater degree of governmental reg- 
ulation of all public utilities has come 
to stay, and must be reckoned with as 
one of the fixed conditions under which 
future business must be conducted. When 
all the smoke and fog generated by the 
heat of political excitement and partisan 
strife have finally cleared away, the peo- 
ple will always be found enlisted on the 
side of fairness and justice. While the 
first attempts at public regulation may 
work injustice and injury to the utilities 
regulated, it may be said with absolute 
certainty that such conditions will not 
long exist, and that reasonable and fair 
treatment will always prevail in the long 
run. To be more specific, lighting com- 
panies may count definitely on the fact 
that they are not hereafter to have a 
perfectly free hand to charge whatever 
they please, or to make unfair discrimi- 
nations, but will not be interfered with 
in the legitimate conduct of their business. 

The tungsten incandescent lamp, and 
the flaming and metallic arcs are not 
only here to stay, but are displacing the 
Older and less efficient forms of lamps 
at a more rapid pace than the most san- 
guine had expected. The improvement 
in these lamps has been of a sufficiently 
startling character to attract the atten- 
tion of the newspapers and magazines, and 
no scientific discovery or invention ever 
loses anything in picturesque importance 
by being thus portrayed. The public are 
therefore very rapidly becoming familiar 
with the fact that there are new lamps 
to be had which are much cheaper to 
operate than those that have been in 
general use, and the demand for such 
lamps will be sure to follow the knowl- 
edge of their existence. 

In view of lower rates as a result either 
of compulsion or choice, and of a cut 
of from 50% to 70% in the quantity of 
current required to produce a_ given 
amount of light, how is the central station 
to maintain its income above the profit 
line? There is but one answer—more 
customers. It is possible that a few cus- 
tomers may be induced to use more cur- 
rent, but the number of such will be 
scarcely worth counting. The revenues 
must be kept up by accessions to the list 
of consumers from those who formerly 
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have not used electric light. Of necessity 
such new customers must be taken from 
the present patrons of other illuminants. 

By what means can these new customers 
be secured? 

First, by creating a general sentiment 
in favor of electric light. The surest, if 
not in fact the only means of creating 
such sentiment, is to see that every pres- 
ent customer is satisfied. The satisfied 
customer is one who feels that he is get- 
ting value received,—that the company is 
not merely ready to sell him what he 
needs, or perhaps must have of necessity, 
but willing and anxious to see that he gets 
the very best illumination’ possible from 
the current which he pays for. To get 
the most and the best illumination from a 
given amount of luminant is a brief but 
comprehensive definition of Illuminating 
Engineering. In other words, the satis- 
faction of the user is simply a matter of 
the application of illuminating engineering 
to his needs. “A pleased customer is the 
best advertisement” is one of the few so- 
called truisms which always and every- 
where holds good. No amount of psy- 
chological salesmanship or glittering argu- 
ment can overcome the deadening effects 
of dissatisfaction among customers. TE 
new customers are to be attracted, the 
old ones must certainly be kept satisfied. 
The science of illumination is a complex 
technical subject which the user does not 
understand. He does, however, have a 
very clear understanding of the general 
effects which he wants, and a reasonable 
conception of what he ought to pay for it. 
It is for the company who takes his money 
to see that he gets this service. 

We have consistently presented the 
claims of illuminating engineering as a 
means of securing and holding business 
since the date of our first issue, and it 
has been a source of great satisfaction 
to observe the extent to which this has 
been put into practice. A particularly 
conspicuous example has recently been 


‘presented in the case of the Edison Elec- 


tric Tlluminating Company of Boston. 
Anything of note that happens in Boston 
is interesting by mere virtue of its hap- 
pening there. Boston is not only one of 
the greatest of American cities, but per- 
haps has a more distinct individuality 
than any other. If we are disposed to 
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poke fun at her culture and exclusive- 
ness, it is because we know that such 
culture exists, and that her exclusiveness 
at least has a foundation to rest upon. 
Massachusetts has been among the leaders 
in establishing governmental regulation of 
public utilities. Its Gas and Electricity 
Commission, which was established in 
1885, has general supervision of its light- 
ing companies, and has apparently exer- 
cised its powers with the utmost fairness 
and deliberation. Its recommendations 
are therefore cheerfully accepted by the 
companies subject to its rulings. As a 
result of this, and also on its own initia- 
tive, the Edison Electric Illuminating 
Company has within the past two years 
reduced its rates practically one-third, 
the last reduction having gone into effect 
on the first of this month. The last reduc- 
tion was announced early in July through 
the daily press, and to such an extent as 
to fully apprise the community of the 
fact. 

In accordance with their general pro- 
gressive policy, the company established a 
separate department of Illuminating En- 
gineering, and Dr. Louis Bell, well known 
as one of the few veteran illuminating en- 
gineers, was commissioned to go abroad 
during the summer to study foreign meth- 
ods, in order that the department might 
have the advantages of the best methods 
of practice followed throughout the world. 
Not only was this department established 
but a systematic newspaper advertising 
campaign was inaugurated to give public- 
ity to the fact. This advertising, in the 
fairness of the appeal which it makes, and 
in the progressive spirit which it shows, 
is a model worthy of the most serious 
study of all Central Stations. Following 
are extracts which give a fair idea of its 
general scope:— 


AN ELEcTRIC OPENING. 
September First. 

This morning at 8.30 o’clock we open 
the 
NEw DEPARTMENT OF ILLUMINATING 

ENGINEERING. 

We are now ready to send an Expert 
Lighting Engineer to consult with any 
consumer of Edison Light free of charge. 

He will make no suggestions to you 
about installing extra lights, but he will 
try to suggest means and methods to save 


you money on your light bills or to help 
you get more useful light, so as to in- 
crease the intrinsic brilliancy of your 
lighting by making available all your 
light—part of which may now be wasted 
by absorption or not utilized to full advan- 
tage. 

Pleasing present Customers is the best 
way to get new ones. 

LIGHT SCIENCE. 

With lower electric rates we need new 
customers 

The best way to get them is by pleas- 
ing those we now have. 

The science of Illuminating Engineering 
has increased so rapidly that we have sent 
our best light expert to Europe to see all 
the developments there, where the won- 
derful Tungsten lamp was invented. 

We are organizing, and ‘shall have ready 
to open September first, when he returns, 
a New Department of Illuminating En- 
gineering. 

The sole purpose of this department 
will be to advise with customers as to 
increased lighting effects without using 
more light or to secure actual savings by 
getting the present amount of illumination 
with smaller lamps or less lamps. 

This may reduce your bill say 10 per 
cent., but it will secure us new customers, 
from whom we now receive nothing. A 
pleased customer is the best advertise- 
ment. 

At first glance, helping you save is a 
step backward when our business has been 
materially cut by the reduction in prices, 
but we think it will help toward securing 
the new customers we must have. 


EVERYBODY IN THE ELECTRICAL BusI- 
NESS KNows THE IMPORTANCE OF 
ILLUMINATING ENGINEERING. 

A magazine is published devoted en- 

tirely to this subject. 

The Society of [Illuminating Engineers 
is a flourishing organization with over 
1000 members. The President of this or- 
ganization is in Europe for us to find what 
they are doing there on this important 
subject of Scientific Lighting. 

Hither thing our patrons want—More 
Light or Less Cost. We are satisfied if 
they are pleased. Pleasing them means 
new customers. 

Our policy has resulted in the biggest 
Electric City in America. But with the loss 
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of revenue due to lower prices (reduced 
20% to 12 cents) we propose to get more 
new customers now than ever. The best 
way is to please the old ones first. 

The new department will be ready for 
business in September, by which time our 
expert will be back from Europe. 

If you are a customer, or expect to be, 
get in your application for inspection and 
advice now. The department is exclu- 
sively for Edison Light patrons. 


Wuy WE ARE ORGANIZING A DEPART- 
MENT OF ILLUMINATING ENGI- 
NEERING. 

A touch of the science of lighting (Il- 
luminating Engineering) here and there 
can do wonders toward attractive store 

and home lighting. 

Until perfect lighting comes there will 
always be room for improvement. 

Recognizing the great strides Illuminat- 
ing Engineering has made possible by its 
careful application in distribution of lamps, 
diffusion of light and the useful refrac- 
tion or reflection of hitherto wasted light 
rays, we are organizing and have nearly 
perfected a department to be devoted to 
this interesting subject. 

It will be entirely at the disposal of our 
patrons—the smallest as well as the larg- 
est. Be your needs ever so modest, or 
your consumption of electricity however 
small, do not hesitate to call on us. 

Enter your application for examination 
of your premises and our suggestions for 


Outline Lighting and 
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smaller lighting bills, or better lighting 
at present cost—either as you will. 

The expense is ours. Money spent in 
pleasing customers is well invested. Al- 
ways before it has returned to us many 
fold. 

The result of this policy, and of the pub- 
licity given to it, has already yielded re- 
sults of the most .gratifying character. 
The department is already crowded with 
work, and the amount of new business 
coming in is most satisfactory. 

The Central Station offers an absolutely 
legitimate field for the illuminating engi- 
neer. The only restriction as to his ab- 
solute freedom is the necessity of. using 
electricity as a luminant; but this restric- 
tion maintains practically in a great num- 
ber of cases aside from those in which 
Central Stations are interested. The gen- 
eral problem which he has to solve is how 
to get the best illuminating effects with 
the least expenditure of electric current. 
His choice of lamps and accessories is un- 
limited, and there is no reason why his 
work should not be as conscientiously 
independent as if he were a consulting 
engineer with his own private office. This 
step on the part of the Edison Company 
of Boston is noteworthy as marking the 
first systematic use of an independent 
illuminating engineering department, sys- 
tematically advertised in connection with 
the business department of a Central Sta- 
tion. 


the Central Station. 


By GForce WILLIAMS. 


At recent electrical conventions there has 
been considerable interest shown in that 
class of display lighting usually called 
“Outline”; that is the installation of in- 
candescent lamps to form at night archi- 
tectural lines of light upon the fronts of 
buildings. This form of display is used 
as a grand attraction feature in national 
expositions, and to draw traffic to recrea- 
tion parks, and has gained popularity in a 
few cities where promoted as a civic at- 
traction; yet is strangely neglected by 
Central Stations in this era of campaign- 
ing for high load-factor patronage. Out- 
line lighting has received but a fraction 


of the attention it deserves from Central 
Station men, nor has any Station promot- 
ing it seen more than a glimpse of the 
possibilities which it contains. 

Nearly every user of electric signs is a 
possible patron for electric outlining, but 
there are many possible patrons for elec- 
tric outline lighting who could not be 
considered as probable purchasers of 
electric signs. In other words, where 
there might be put into commission 100,000 
lamps for use in electric signs, there still 
remains an opportunity to place 200,000 or 
more lamps in outline lighting. 

This inoffensive form of display (inof- 


THE ILLUMINATING ENGINEER. 


fensive in that it is not yet discriminated 
against by ward legislation) offers to any 
business community in which it is liberally 
installed equal or greater advantages than 
to expositions or popular resorts. 

To 999 persons out of every 1000 an 
electrically outlined building inspires ad- 
miration, just as do beautiful flowers or 
music, and there is no class of business, 
or style of architecture that cannot be 
enhanced by such illumination. As long 
as there is so large a number of admirers 
of display lighting there will be concerns 
to purchase current, and people to favor 
those concerns who use it; this is just as 
certain as patronage to theatres, and it is 
not the fault of the public nor anybody’s 
fault but our own that the business centres 
of every city are not blazing with beautiful 
displays every night. If we provide a 
creditable show the people will come to it, 
and the bigger the show the bigger the 
attendance. Where but one merchant in 
a street uses an electric display he will 
no doubt profit by its use, but not to the 
degree that he would if every merchant 
were using displays. 

Merchants or advertisers as a rule have 
not yet been informed—much less con- 
vinced—of the marvelous merit of the 
possibilities of attraction by electrical dis- 
plays, although the professional exposi- 
tion starter and the ‘show man” have long 
since utilized this medium for drawing 
patronage. The operation which would 
most quickly result in the elaborate il- 
lumination of a commercial centre would 
require: 

First: 

An understanding among the patrons of 
the general plan of making the city as a 
whole the grand attraction of the sur- 
rounding country by night. 

Second: 

(a) Presentation to the community of 
a few elaborate examples of artistic out- 
line lighting, and (b) specific designs fur- 
nished which are suitable to each building. 
‘Phira: 

A contract for erecting, switching, light- 
ing, and maintaining the electrical display 
upon a yearly midnight basis. 

Upon the company’s ability to design, 
present, sell, execute and maintain service, 
depends the extent of patronage it will se- 
cure. The rate per kilowatt upon which 
this display service is based, the cost of 
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construction, the character of patronage, 
and geographical location are of little im- 
portance as compared to the three re- 
quirements named. 

In only a few cities has this class of 
service been attempted, but where tried 
along this plan there has been little 
trouble to secure pleasing results. In 
one city 172 contracts for this service ag- 
gregated 18,000 lamps installed since the 
first of the late period of business depres- 
sion. In another city where the total pop- 
ulation does not exceed 50,000 a campaign 
for this class of business was started five 
years ago. The first contracts secured 
are still installed and used every night, 
while the concrete work of five years has 
made the city famous for its nightly at- 
traction and has brought the central sta- 
tion property from a dilapidated state into 
a prosperous one. In avery much smaller 
city where a number of displays were 
erected four years ago, one outline, for 
example, is recalled that consisted of 80 
4-c. p. lamps, at a flat rate for annual mid- 
night service of $3.60 per lamp, thus earn- 
ing a gross revenue, from June, 1904, to 
June, 1908, of $1,152.00. Many a contract 
that absorbs an equal amount of station 
capacity does not yield one-tenth this 
earning. 

The individual advertiser usually pos- 
sesses greater liberality in his ideas than 
ours, and our proposition for outlining 
features are too often insufficient to be of 
use as advertising factors, or even to 
attract the advertiser’s attention. An ad- 
vertiser who spends $50,000 per year to 
promote sales through newspaper and 
other printed matter could _ profitably 
spend $10,000 per year upon electrical 
display. He would be apt to despise a 
proposition involving one or two hundred 
lamps; what he needs is one of thousands 
in order to make his building a permanent 
landmark, and if he obtains a proper out- 
line attraction, his original $50,000 appro- 
priation will be apt to have double its 
former power. 

The facilities for installing the material 
for outline are improving; one sign man- 
ufacturer now has it made up for stock 
in 8 foot lengths all ready for erection 
As in the development of many other 
mediums for the output of electricity, the 
handicaps will rapidly decrease as the 
ambition to accomplish results increases. 
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Explanation of Lighting and Power Contracts 
(CONTINUED. ) 


By_-A.. H. KELEHER: 


“The Company agrees that average 
charge per K. W. H. for current actuaily 
consumed during the year under this con- 
tract, shall not exceed 10c. per k. w. h., 
and that at the expiration of each year 
there shall be a rebate or credit made to 
the customer for any excess over said 
average rate. Otherwise this contract 
shall remain in full force and effect. 

“For the first four hours’ average daily 
use of the total equipment based upon the 
capacity scheduled, 10 cents per K. W. H. 
(approximately 1%4c. per 16 c. p. 50 watt in- 
candescent lamp hour, or 5c. per standard 
arc lamp hour.’’) 

“For all excess above four hours aver- 
age daily use, 5c. per K. W. H. (%4c. or 
2l4c.’’) 

A discount of 5 per cent. shall be made 
when the monthly bills reach $500 and of 
10 per cent. when $1000, when paid within 
ten days of presentation.” 

A customer then, must guarantee a con- 
sumption of 2000 K. W. hours monthly 
for ten months in the year in order to get 
on this contract. As is usual in all whole- 
sale lighting contracts, the provision for a 
refund is made in case, due to the opera- 
tion of the guarantee clause, the rate 
should exceed the legal rate. The mini- 
mum consumption of 2000 K. W. hours is 
waived for two out of twelve months of the 
year, charge being made at the wholesale 
rate for the actual amount consumed. As 
the maximum charge of 10c. per unit is 
made for the first four hours average daily 
use of the equipment, it is to the consum- 
er’s interest to lay out his lighting in- 
stallation carefully, keeping the kilowatt 
hour capacity down as far as possible. A 
difference of a kilowatt or two in the rated 
capacity, in the case of a long hour cus- 
tomer, will make quite an appreciable dif- 
ference in the amount of the lighting bills. 
Central station policy is to put a customer 
on the wholesale lighting rate when the 
latter will profit thereby. As a rule, the 
inspector or contract agent cheerfully ad- 
vises the customer as to the most profit- 
able form of contract for the latter’s par- 


ticular case. 
It is customary in this form of con- 


tract to provide for the customer's trim- 
ming his own arc lamps, and for furnish- 
ing the carbons and incandescent lamps. 
In other words, such customers are not 
entitled to lamp renewals. In lieu of a 
lamp renewal, a lamp allowance which 
takes the form of a rebate is made to 
wholesale customers. The lamps allow- 
ance is usually a reduction of 1c. fer each 
K. W. H. consumed as shown in the bill 
rendered. 


It is handy to have a formula by which 
the amount of one’s bill can be figured. 
There are two cases coming under Whole- 
sale “A”: 

(1.) Consumption less than 2000 K. W. 
H. per month. Let x represent the instal- 
lation expressed in kilowatts. 

y is. the number of days consumer burns 
per month. 

4xy X$0.10=charge for first four hours 
average daily use. 

(2000—4xy) $.05=charge for balance of 
guaranteed 2000 K. W. H. 

4xy—$.10+ (2000—4xz) $.05=2xy+100. 
$20=lamp allowance to be deducted. 
 2xy+100—20=2xy+80=monthly bill in 
dollars. 

(2). Consumption 2000 K. W. H. or over 
per month. 

x and y have the same meaning as in 
CE): 

z—total K. W. H. comsumption during 
the month. 

4xyxX$.10=cost for first four hours av- 
erage daily use. 

(z—4xy) $.05 equals cost for remaining 
K. W. hours. 

4xyxX.10+ (x—4xy) 
gross sost. 

Lamp allowance=—.01z. 

2xy + 05z—.01z=2.xy+04z=net monthly 
cost in dollars. 


$.05=.2xy+.05z2= 


These two formulae will give the amount 
of the monthly bill, after cash discount of 
5 per cent. or 10 per cent. mentioned in 
the contract has been deducted. 
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The Wholesale “B” contract provides for 
a guaranteed consumption of 2500 K. W. 
hours per month. Agreement is made that 
the average charge for current consumed 
during the year shall not exceed ten cents. 
The rate for current is: 

Ten cents per kilowatt hour, with the 
following discounts: 

Should the average daily use of the total 
equipment amount to 

4 hours or more daily, le. per K. W. H., 
amounting to 10 per cent. 

6 hours or more daily, 2c. per K. W. H., 
amounting to 20 per cent. 

8 hours or more daily, 3c. per K. W. H., 
amounting to 30 per cent. 

Should the aggregate use of the current 
amount to 5000 K. W. hours monthly, an 
additional discount of 1c. per K. W. H., 
equalling 10 per cent. shall be made. 

This is a good contract for long hour 
burners, but as a whole the “A” agreement 
is the most favorable to the user. The 
latter supplies his own lamps, etc., secur- 
ing in return a lamp allowance discount of 
le. per K. W. H. 

Very large consumers burn on the Spec- 
ial Wholesale with considerable saving. 
They must, however, guarantee a mini- 
mum consumption of 10000 units per 
month during the term of the contract. 
The schedule of charges is as below: 

For the first 15000 K. W. hours, month- 
ly consumption,-5c. K. W. H. 

From 15000 to 25000, excess over 15000 
4144 K. W. H. 

From 25000 to 35000 excess over 25000, 
Ae- Kk W:-.H. 

From 35000 to 50000 excess over 35000, 
38% K. W. H. 

All over 50000 3c. K. W. H. 

It is understood that the contract covers 
supply of the current only. The contract 
provides for the usual lamp allowance. 

In the neighborhood of 35000 K. W. 
hours consumption the rate is very low. 
This, then, is a very profitable kind of 
contract for the large consumer, who can 
use current under the meaning of the con- 
tract for both light and power. Large fac- 
tories, hotels, theatres, and apartment 
houses are often on the Special Wholesale 
contract. In the case of the last men- 
tioned, the proprietor pays the lighting 
company, and in turn collects from his ten- 
ants, generally at a considerable profit. 
This method, however, possesses the dis- 
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advantage of entailing a considerable 
amount of book-keeping. 


BREAKDOWN CONNECTION. 

To insure against breakdowns, owners 
of private plants, where continuity of ser- 
vice is imperative, generally arrange with 
the city lighting company for a breakdown 
connection. The charge for this class of 
service is computed on the readiness-to- 
serve basis, and is usually very high be- 
cause it is obviously central station policy 
to discourage private plants as much as 
possible. In the case of very large pri- 
vate plants breaking down, the capacity 
of a central station is liable to be severely 
taxed. Because of this reason it is cus- 
tomary to stipulate that from Nov. to Feb. 
no current shall be taken by the consumer 
from the company’s mains during the 
hours of evening peak load without the 
previous written consent of the Company. 
The usual lamp allowance is made break- 
down customers. 


(Continued tn next tssue.) 


Announcements 


The annual meeting of the Empire State 
Gas and Electric Association will be held 
in the United Engineering Societies Build- 
ing, 29 West 39th St., on October 7th, 1908. 
Among the subjects to be discussed are: 
Public Policy work of the Association—- 
Standards for Gas Service and Standards 
for Electric Service, taking as a basis the 
recent rules of the Railroad Commission 
of Wisconsin—Taxation of Gas and Elec- 
tric Companies in New York State with 
a report from the Taxation Committee— 
Insurance of Gas and HElectric Stations— 
Review of the Decisions of the Public Ser- 
vice Commissions—Hlectric Meter Testing 
with report of the Meter Committee—Ac- 
counting with report of the Accounting 
Committee—Amendments to the Constitu- 
tion and By-laws with a new schedule of 
annual dues—Affiliation with the Ameri- 
can Gas Institute and the National Elec- 
tric Light Association. 








D. C. & Wm. B. Jackson have removed 
their Western Office from Madison, Wisc., 
to the Commercial National Bank Build- 
ing, Chicago. Mr, William J. Crumpton 
will be in immediate charge of the Chica- 
go office. 
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A Self-Starting Mercury Vapor 
Lamp 


The rapid increase in the use of mer- 
cury vapor lamps in this country makes 
any improvement in the details of its 
mechanism or operation of special interest 
to illuminating engineers. The necessity 
of starting the lamps by giving each lamp 
an individual “tilt” by hand has heretofore 
been the only point of criticism in its 
mechanical construction; but the ingenu- 
ity of the Cooper Hewitt Electric Com- 
peny, which was the originator of this 
system of lighting, has been able to over- 
come this partial defect. 

The new self-starting Cooper Hewitt 
lamp is thus described by Mr. F. H. Von 
Keller : 


In the most extensively used type of 
Mercury Vapor Lamp, the so-called ‘‘Tilt- 
ing Lamp,” a conducting connection is 
temporarily formed between the electrodes 
by tilting the Tube in such a way that 
the mercury is caused to flow along its 
entire length and form an uninterrupted 
bridge between electrodes. When the 
stream breaks the Lamp starts. The Tube 
is then allowed to drop back into its orig- 
inal position by gravity. 

This operation of tilting the Tube is 
usually performed by hand. In this case 
it is of course necessary that the operator 
should approach the Lamp and pull the 
chain attached to the Lamp Holder for 
this purpose. In most cases this is en- 
tirely practicable, and this type of Lamp 
has gained a wide field of usefulness. 

On the other hand, this operation may 
be performed by means of a solenoid or an 
electro-magnet, which renders the Lamp 
automatic. This method is, however, for 
mechanical reasons, usually confined to 
Tubes not exceeding twenty-one inches in 
length. This type of Lamp is known un- 
der the name of “Automatic Tilting-Lamp,” 
and has also come into the market to a 
great extent. 

In some cases it is important that the 
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Lamps be automatic. For instance, in 
installations where the Lamps themselves 
are suspended at considerable height, or 
where for other reasons it is impractic- 
able to have the operator approach each 
individual Lamp for the purpose of start- 
ing. Therefore the type of Lamp de- 
scribed in following has been developed. 
Here the Tube, which is fifty inches long, 
is entirely stationary and subjected to no 
motion to effect starting. 

This Lamp is based on the principle 
that the initial discharge of current can be 
brought about by applying a relatively 
high potential across the Tube terminals, 
thus breaking down the starting reluc- 
tance and allowing the supply voltage 
to send current through the Tube. The 
high potential across the Tube terminals, 
the current through an inductance coil in 
series with the Lamp, by means of a quick- 
break - mercury -switch, the so-called 
“Shifter.” This is connected in series 
with a starting resistance across the Tube 
terminals. When the Lamp is switched 
on, the circuit is completed through 


the inductance coil, the Shifter, the 
starting resistance and the series re- 
sistance. The inductance coil, being 
magnetized by this current, actuates 


an armature which thereupon causes the 
Shifter to break connection and open the 
starting circuit. The inductance is there- 
by caused to create a high potential across 
the Tube terminals, sufficient to break 
down the starting reluctance of the Tube 
and bring about the lighting. 

The successful application of this meth- 
od presents a great stride forward in the 
art of Mercury Vapor lighting. For while 
the automatic lighting of Mercury Vapor 
Lamps may be brought about by other 
means, this method—as far as can be 
judged today,—approaches the ideal most 
nearly. For this is the only method by 
which the tube as a whole as well as 
every part of it remains perfectly sta- 
tionary during the lighting process. The 
Tube itself, naturally the most fragile 
part of the complete Lamp, is thereby 
submitted to the least possible strain dur- 
ing the starting operation, resulting in de- 
creased breakages and consequently in- 
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COOPER, HEWITT TYPE 


creased life. Moreover, the Tube remains 
comparatively simple in construction, is 
easily handled and readily shipped. 

Phe> lupe ~is--ot the’; familiar 
of the Cooper Hewitt Mercury 
Lamp, a straight one-inch Tube _ of 
fifty -inches light giving length. It 
is provided with the customary con- 
densing chamber on one end and an iron 
positive electrode at the other end. All 
the auxiliary apparatus is contained in a 
compact round housing, from: which the 
Tube Holder is suspended. 

The Lamp yields approximately 800 c. p. 
with a power consumption of 3.5 amperes 
at 110 volts D. C. Thus an efficiency is 
obtained of approximately .5 watts per 
ce. p. The light emitted is highly diffused 
on account of the great length of tube, 
while the light source itself is made least 
offensive to the eyes by a relatively low 
intrinsic brilliancy. The light is of the 
familiar greenish blue, characteristic of 
the mercury spectrum. This lamp is 
particularly well adapted to all classes of 
factory work where a large quantity of 
highly diffused light at a low power con- 
sumption is the principal requirement. 


form 
Vapor 


Show- Window Lighting 


There is no single problem of interior 
lighting which is receiving more atten- 
tion from both users of light and illumi- 
nating engineers than that of show-win- 
dow lighting, and interest in this import- 
ant part of the subject is bound to in- 
crease. Street lighting has made the use 
of public highways safe and possible by 
night. Modern street illumination is not 
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only making their use possible, but ex- 
ceedingly attractive; and this feature of 
public illumination is only in its infancy. 
The tendency is toward a larger and larger 
use of the streets for pleasure purposes 
in the evening. The result of this is a 
great enhancement in the advertising value 
of the merchants’ show windows. The bet- 
ter exterior illumination which is so rapidly 
coming in not only brings people on to the 
streets, but necessitates an illumination in 
the windows themselves which will be con- 
Spicuous even in the presence of the spec- 
tacular lighting of the street; hence the 
two-fold necessity of attractive show- 
window lighting. 

For this purpose the recent improve- 
ments in both gas and electric lamps are 
peculiarly adaptable. The inverted gas 
burner, with its specially designed re- 
flectors, as put out by the Welsbach Com- 
pany and others, affords an _ excellent 
means of window lighting for those who 
prefer this luminant; while those who 
prefer the electric light may take advantage 
of the new tungsten lamps, or the spec- 
ially designed carbon filament lamp lately 
introduced into this country by the H. W. 
Johns-Manville Co., known as Linolite. 

Show-window lighting resembles in 
many respects stage lighting, and for its 
successful accomplishment demands a 
special study of each problem in order 
that the best devices may be chosen for 
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the particular effects desired. Where the 
ordinary form of incandescent lamp, 
either carbon filament or tungsten, is to be 
used, some form of concentrating reflector 
is necessary. As it is desirable that the 
lamps themselves be entirely concealed, an 
opaque reflector is generally chosen. 
Messrs. Klemm & Company of Philadelphia 
have designed special mirror reflectors 
with metal settings for use with tungsten 
lamps. One of these is for throwing the 
light vertically downward, and the other 
for throwing it out to one side, as well as 
vertical. As is well known, the best qual- 
ity of silvered glass forms the most effi- 
cient reflecting surface known at the pres- 
ent time. These reflectors should prove 
exceedingly serviceable where it is de- 
sired to use tungsten lamps. 








‘TYPES OF KLEMM REFLECTORS. 


There are many instances where limited 
space and other conditions would render 
the use of the standard form of lamp 
either exceedingly awkward or impossible. 
The Linolite lamp, which is a carbon fila- 
ment lamp of tubular form having the fila- 
ment running from end to end, exactly 
meets these conditions. It is supplied 
with a small semi-cylindrical reflector, 
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which gives it a very high efficiency in 
one direction. The lamp and reflector 
form a single lighting unit, and can be 
furnished of any desired length. They 
are particularly valuable for show-case 
lighting, art galleries, and for lighting 
book-cases and library alcoves. The last 
of-these is a peculiarly difficult problem 
for the illuminating engineer to properly 
solve with the ordinary form of lamp, 
but. can be met with entire satisfaction 
by the use of the linolite. 

These specialties show that the man- 
ufacturers of lamps and lighting appara- 
tus are keenly alive to the progress in il- 
luminating engineering, and the demands 
of the public for better lighting. 


Tungsten Street Fixtures 


The use of series incandescent lamps 
for street lighting has up to the present 
been confined largely to localities where 
dense foliage and low hanging boughs 
have necessitated the installation of light 
sources at frequent intervals and at a 
short distance above the ground. 

Since, however, the economy of tung- 
sten lamps compares favorably with that 
of arcs, the more extended use of these 
low units of candle-power is being wel- 
comed by Central Station operators, not 
only in competition with gas and gasolene 
lamps, but as affording a. more effective 
distribution than is possible where large 
units are hung high above the ground 
and a block or more apart. 

In designing fixtures for this purpose, 
the Wheeler Reflector Company bring to 
bear long experience in the manufacture 
of fixtures for all kinds of street lighting 
and of reflectors for all purposes of il- 
lumination. Their No. 770 has been de- 
signed especially with a view to general 
efficiency, and is substantially built along 
the styles suggested by the latest prac- 
tice, as will be noted from the accom- 
panying drawing. 

It is especially worthy of attention from 
the protection afforded the expensive 
tungsten lamp against malicious breakage 
and theft by the heavy lamp guard which 
screws into the reflector. 

The porcelain enameled steel reflector is 
18” in diameter and fluted to give the 
wide candle-power distribution shown by 
the curve herewith. This, it will be noted 
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WHEELER STREET LIGHTING FIXTURE. 




















DISTRIBUTION OF LIGHT FROM 
WHEELER FIXTURE. 
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reflects a maximum of light at an angle 
of from 10 degrees to 20 degrees below 
the horizontal, and the shape and position 
of the reflector with relation to the fila- 
ment is such that light radiated at an 
angle of 10 degrees above the horizontal 
is all reflected in a useful direction. 

The Wheeler Reflector Company, Boston, 
Mass., issue a bulletin descriptive of series 
and multiple Tungsten fixtures well worth 
the attention of station operators con- 
sidering the adoption thereof. 


Progress in Hluminating Glass Ware 


‘Whether or not the “constitution follows 
the flag,” it is certain that improvement in 
illuminating glassware follows improve- 
ments in electric lamps. Now that the 
tungsten lamp has not only proven its 
technical success, but is an established 
commercial article, manufacturers’ of 
globes and shades have turned their at- 
tention to the designing of glassware es- 
pecially adapted to its needs, and this 
is a highly significant fact in the progress 
of illuminating engineering. The makers 
of illuminating glassware heretofore have 
given little attention to the engineering 
side of the business, being quite content 
if their designs found favor from an ar- 
tistic standpoint. One of the oldest and 
largest manufacturers of such glassware 
is the Phoenix Glass Company, of Pitts- 
burgh. This well-known firm has re- 
cently brought out a line of reflectors de- 
signed especially for use with the tung- 
sten lamp. The line shows a variety of 
decorations in crystal glass, besides a re- 
flector of blown opal glass, which is re- 
markably efficient. Distribution curves 
and engineering data will be furnished 
those interested. 


The Moore Vacuum Tube Electric Light 


By D. McFariAn Moore. 


The Moore light has made decided ad- 
vances recently. It will be remembered 
that heretofore in most instances it con- 
sisted of a 1%” glass vacuum tube of 
almost any length, distributed in almost 
any shape, over any area, and has usually 
been supported on comparatively long 
fixtures. For some purposes and condi- 
tions this form of light has a number of 


advantages, but from the standpoints of 
the customer, the illuminating engineer, 
and the manufacturer of the apparatus, it 
became apparent that many advantages 
would be gained by deciding upon certain 
definite units, both as regards the length 
of the tube and its form. With this ob- 
ject in view there has been recently in- 
stalled in the New York Post Office 3 
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FIG: 


“Hairpin Unit” tubes, co called because 
of their shape. As shown by the illus- 
tration (Fig. 1) these tubes are in the 
form of a gigantic hairpin or loop, the 
two legs of which are separated only 6”. 
The length of the double tube of this form 
is 56’ 10”. They are provided, when de- 
sired, with a suitable reflector, either of 
the enamel metal type, or silver mirrored 
type. The tubes and reflectors are sup- 
ported on small cast iron fixtures. They 
are attached directly to the ceiling so 
that the center line of the tubes is only 
6” from the ceiling. The two ends of 
this tube, which has a total length of 
114’ 2”, terminate in a metal box con- 
taining the transformer, which is also at- 
tached directly to the ceiling. 

Since the tube is an extremely large 
source its illumination is well diffused, 
and it may be rightfully likened to that 
of a skylight, the light from which is 
bright yet no harsh shadows are apparent 
because it is so evenly distributed. 

These new hairpin units each consume 
2400 watts, and since they automatically 
feed themselves nitrogen from the atmos- 
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phere the color of this light is a sun- 
light yellow with an intensity of about 
10.8 candle-power per lineal foot of tub- 
ing. The advantages obtained by utiliz- 
ing such a unit are: first, its performance 
becomes thoroughly reliable, since its 
electrical factors, such as voltage, am- 
peres, watts, etc., remain constant, only 
varying when it is desired to change the 
color of the light from the standard golden 
yellow produced by feeding the tube with 
nitrogen to the standard pure white ob- 
tained by feeding the tube with car- 
bon dioxide gas. With such a unit as 
a basis an engineer can readily decide 
upon the location, etc., of a given number 
of units in order to properly illuminate 
any area. 

Due to the tube being placed practically 
against the ceiling the liability of its 
being broken or damaged in any way prac- 
tically becomes nil. 

Practically all other advances in efficien- 
cy have been made by going to higher and 
higher intensities, but here is a light- 
source that goes very fur in the opposite 
direction, but nevertheless has an illumi- 
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FIG. 


nating efficiency 
(mean ft. candle and Sq. Ft.) 


(watts) 


higher than that of any other known form 
of artificial lighting. 

The hairpin units furnish a _ diffused 
light that is almost ideal, and since at 
least two of them are placed over an 
area of the size shown in the illustration, 
the liability of both for any reason being 
out of commission at the same time is re- 
mote, and if less intensity of illumination 
is desired but one need be used at a 
time. The tubes shown in the illustration 
form only part of the installation of 
several thousand feet of Moore Tubing on 
the mezzanine floor of the New York Post 
Office, installed over a year ago, and which 
have successfully met the extremely rig- 
orous local conditions of continuous oper- 
ation,—that is, they are never out of 
commission, but are required to burn 24 
hours every day in the week. One of 
these tubes is being fed with carbon 
dioxide and therefore produces a light 
that is pure white. In connection with the 
above tests, Mr. Ives, an expert in color 
values, made accurate tests on this tube 
and proved that it produced color values 
that are not only far superior to those of 
all other forms of artificial light, but 
the same as those of average diffused 
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natural light. Dr. Fleming, in England, 
and the experts of the Siemens-Halske 
Company in Germany, have also by tests 
corroborated this statement. There are 
few cases in which the matter of colors 
is of so great importance as in silk dyeing 
establishments. One of the largest es- 
tablishments of this kind in the world is 
that of Jacob Weidmann, at Paterson, N. 
J. Fig. 2 shows Mr. Weidmann, who is 
one of the greatest color-matching ex- 
perts of the world, in the color-matching 
room of his establishment. It will be 
noted that there is placed on the ceiling 
a number of tubes bent back and forth 
in such a manner as to give a thoroughly 
diffused and brilliant light, and also one, 
the color value of which is perfect. In 
many respects matching colors in this 
room has many advantages over using 
natural light. The chief one of which, 
however, is that both its intensity and 
color values remain absolutely constant, 
which, of course, is far from being the case 
with natural light. Delicate shades,—for 
example, those of lavender, pink or blue, 
appear, under natural light, decidedly dif- 
ferent at morning, noon, and evening, and 
therefore what is desired is a light that 
will give a true average of these various 
conditions, and this is what the tube ac- 
tually does when fed with pure carbon 
dioxide. 
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Developments in Ornamental and Boulevard 
Lighting 


By CHar_eEs L. ESHLEMAN. 


Public Improvement Societies, Munici- 
pal Art Leagues and Civic Associations 
throughout the country have in the last 
few years been particularly active in de- 
vising schemes whereby the appearance of 
their respective cities might be improved. 
In most cases it is impossible to move or 
make any radical improvement in build- 
ings already erected, consequently the at- 
tention of these societies has been focused 
on street and park improvements. The 
initial step has usually been the design of 
a new lighting system, but in many cases 
the product furnished by the manufac- 
turer although mechanically perfect has 
not entirely met the approval of the ever 
critical members of the Civic Federations, 
for the reason that the source of illumina- 
tion was insignificant as compared with 
the size and height of the posts and the 
effect produced inharmonious and inartis- 
tic. 

The wave of civic reform now passing 
over our country has had its effect upon 
Central Station lighting companies, both 
large and small. Electric light companies, 
especially those in cities of fifty thousand 
population and over, are spending much 
time and money in underground cable 
work and few cities of any prominence are 
now without electric light systems oper- 
ated through underground circuits. The 
feasibility of this method, from an electri- 
cal and commercial standpoint has been 
fully demonstrated by the prominent com- 
panies of New York, Boston, Philadelphia, 
Washington, Pittsburg, Cleveland, Chicago, 
Baltimore, Minneapolis, Kansas City, San 
Francisco, and hundreds of other cities, 
during the last ten to fifteen years. That 
the interests and safety of the public 
would be subserved by placing all electric 
light wires underground in the more con- 
gested parts of large cities, where wires 
are numerous, no one will doubt, and the 
electric light companies themselves now 
realize that even from a financial stand- 
point it is an advantage to them in such 
localities because of the great saving in 


repairs and renewals, freedom from inter- 
ruption of service, prevention of damage 
suits for injury to persons and property, 
and the improved appearance of city 
streets. | 

The above conditions have been respon- 
sible for the development of the. Daniels 
Boulevard Lighting System. The idea 
was first conceived by Mr. W. E. Daniels 
operating engineer of the South Park Com- 
mission, Chicago, Ill., whose position gave 
him an excellent opportunity to study all 
phases of outdoor lighting. The manu- 
facture and exploitation of this system has 
been undertaken by The Jandus Electric 
Company, Cleveland, Ohio. As indicated 
by the several figures, each unit of the 
Boulevard Lighting System consists of a 
re-enforced concrete base, shaft and capi- 
tal of classic design, the whole surmount- 
ed by a complete arc lamp mechanism 
enclosed within a 20-inch opal glass globe. 





FIG. I. 
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The post is ordinarily made of 1e-en- 
forced concrete and by proper mixture of 
ingredients, can be made to correspond to 
sandstone, marble or granite. Pressed 
steel posts of all designs can be furnished 
with the system for practically the same 
price as concrete. It is stated that the 
outfit sells for on'e-half the price of cast 
iron, that the concrete is indestructible, 


requires no painting, and is more orna-- 


mental than cast iron gooseneck and 
crook posts now so commonly used for 
suspending arc lamps. The lamp mechan- 
ism is somewhat shorter than the regular 
type of arc lamp, but allows the use of 
nine-inch upper and four-inch lower elec- 
trodes, thus insuring a life of 125 hours on 
Multiple Direct Current and Alternating 
Current types and 100 hours on Series Di- 
rest Current and Series Alternating Current 
types. The use of the large globe in- 
sures perfect diffusion, entirely does away 
with uneven distribution of light, due to 





JANDUS WALL BRACKET. 


the travel of the are and produces a qual- 
ity of light heretofore unequaled. Sev- 
eral models of posts are shown herewith. 
The system has been adapted to sidewall 
bracket use for indoor and outdoor service. 


A4II 


Fig. 1 illustrates the Jandus ornamental 
hanging lamp, the outfit consisting of 20- 
inch gobe, suspended by ornamental chains 
and enclosing a complete are lamp. 

The lighting of boulevards, parks, public 
squares, public buildings, capitol grounds, 
business blocks, private drives, amusement 
parks and many other applications fall 
within the sphere of the boulevard lamp. 
Although no attempt has been made to 
vigorously exploit the boulevard lighting 
system, the interest already manifested by 
electrical engineers, central stations, archi- 
tects and civic federations has been most 
gratifying and confirms the manufacturer’s 











TYPES OES AND USS ExonURE SS HOR 
DANIELS SYSTEM. 


belief that the Boulevard Lighting System 
has an important function to perform, and 
that its establishment in the lighting field, 
not only insures better illumination, but 
heralds the disappearance of the anti- 
quated and barbaric productions in light- 
ing fixtures. 
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American Items 


CoLor BLINDNESs; by J. H. Springer, 
Scientific American, August I5. 

BEAUTIFYING ARCHITECTURAL DESIGNS 
With Lamps AND LIGHTS; by 
“R”, The American Gas Light 
Journal, August 24. 

CONCLUSIVE EWIDENCE OF THE “OVER- 
SHOOTING’ oF TUNGSTEN LAMPS 
AND OTHER INTERESTING PHENO- 
MENA; by J. Stuart Freeman, Elec- 
trical World, August 15th. 

A New Source oF ILLUMINATION; by 
G. A. Johnstone, Electrical World, 
August 15. 

Refers to the phenomenon of glow ob- 
served in a cell having aluminum elec- 
trodes used as a condenser, and describes 
experiments carried out in a further in- 
vestigation of the subject. 


ILLUMINATION OF A RAILROAD STA- 
TION, Electrical World, Aug. 22. 


STREET. ILLUMINATION BY . SERIES 
TUNGSTEN Lamps, Electrical 
World, August 29. 

THE EFFECT OF THE TUNGSTEN LAMP 
Upon Execrric LicHtinc; by L. 
P. Sawyer, Electrical World, Sep- 
tember 12, 


The Annual Lighting Number of the 
“Electrical World,’ September 5th, con- 
tained the following contributed articles :— 


THE TuncsteN Lamp  SrruATION 
ABROAD; by Dr. Louis Bell. 

THE FLAMING Arc Lamp ABroaD; by 
L. A. Atuierbacher, 


THE PRESENT STATUS OF THE FLAM- 
ING Arc LAmp; by Alfred A. Wol- 
hauer. 


THE HeELion Lamp, by H. C. Parker 
and ‘W. G: Clark: 


THe TuncsteNn Lamp; by Francis W. 
Willcox. 
The articles are brief reviews of the 
several subjects indicated by the titles. 
The Annual Lighting Number of the “El- 
ectrical Review,’ September 12th, contains 
the following contributed articles:— 


TUNGSTEN Lamp Economy; by Fran- 
cis W. Willcox. 

THE NEw WESTINGHOUSE 
LAMP; by Otto Foell. 


THE ILLUMINATING ENGINNEER AS AN 
ARCHITECTURAL Critic, by Bassett 
JONES ts 


NERNST 


THe ILLUMINATING ENGINEER; by Al- 
bert J. Marshall. 


THE CarBon FLAMING Arc; by Thom- 
as Spencer. 


A New FIeLp For THE ELECTRIC SIGN; 
by Benjamin Wall. 


Luminous Arc Lamps; by H. N. 
Chamberlain. 


THe Hetion Game by H: Co Parker 
and W. G=-Clark. 


FLAMING Arc Lamps; by W. H. Jones. 


Tupe Licutinc; by D. McFarland 
Moore. 


SOME ReEcENtT DEVELOPMENTS IN ARC 
LAMP CONSTRUCTION; by Dwight 
D. Miller. 


THE Kuzer Lamp; by Paul McJunkin. 
With the exception of Mr. Willcox’s con- 


tribution which goes into the matter in 
detail, the articles are brief reviews. 
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Foreign Items 


Photometry of Portable Oil Lamps 
(Translated by Progressive Age.) 


The very wide use of those classes of 
illumination which are commonly relied 
upon for streets, shop windows, public 
halls and the residences of the wealthier 
classes, has led to the comparative neglect 
in photometry, of a proper study of the 
sort of lamp which in many cases is stand- 
ard with the poor, viz.: the portable oil 
lamp. Some data has recently become 
available, however, which may form inter- 
esting comparisons with the more modern 
lighting methods. Dr. Berthold Monasch, 
of Berlin, contributes an article on this 
subject to the Journal fur Gasbeleuchtung 
(Jan. 25, Feb. 1, 8; pages 61, 81 and 101) 
for the current year containing the results 
of his study of the light emitted by ordi- 
nary table and wall oil lamps, a brief ab- 
stract of which follows: 

The first lamp investigated by Dr. Mon- 
asch was a 14’” table oil lamp having a 
cylindrical flame 2.28 in. high and burning 
0.091 pint (34.9 grams) of oil (of specific 
gravity 0.81) per hour. The photometer 
used as a Weber, with Lummer-Brodhun 
prisms. The lamp was first observed 
without a shade. The results are given in 
Fig. I., of which the lert-handed portion 
is a vertical intensity diagram and the 
right hand a Rousseau diagram. The 
center of the diagram is located at the 
half-height of the flame The drop in il- 
lumination apparent at an angle of 10 deg. 
below the horizontal is due to the metallic 
ring. (9.45 in. diameter) for supporting the 
shade. The average values for this dia- 
gram are as follows (1 Hefner=0.88 Eng- 
lish candle): 


Hefners, 
PLOFIZOntale tren Si bye eh eens ss a ea 8.00 
MECATASONETICAL ANLENSIGY 65 o: crace ars se vena oe 
Upper hemispherical intensity........ 9.25 
Lower hemispherical intensity........ 5.90 


The distribution of light when the lamp 
was equipped with its usual miik-glass 
shade of a section like Fig II., is given in 


Fig. III. For this diagram: 

Hefie 8, 
By Gy SOKO) VAN Shin ds) ees) 0 aero genni rena 2.8 
Mean spherical intensity ............ 6.48 
Upper Hemispherical intensity........ 3:92 
Lower hemispherical intensity ....... 9.02 


The author notes that the distribution 
of light is now much more in accordance 
with what is desired from a table lamp; 
that is to say, it is projected more in a 
downward direction. Whereas the shade 
has diminished by absorption the total 
mean spherical intensity from 7.58 to 6.48 
hefners, or by 14.5 per cent., yet it has in- 
creased by reflection that of the lower 
hemisphere from 5.90 to 9.02, or by 58 per 
cent. 

The next lamp investigated was a 16’” 
table oil lamp, with a circular spreader- 


flame and a milk-glass shade supported 
from below by a clear glass collar, as 
shown in Fig. V. It burned 0.146 pint of 
oil per hour. With the chimney bare it 
gave the distribution shown in Fig. IV, or 


Hiefners, 
ITOCIZOBCAMINTENSIUY Uhh ag oes Sick vas 14.0 
Mean spherical intensity. :....... 6... 12.96 
Upper hemispherical intensity....... 15.34 
Lower hemispherical intensity....... 10.58 


With the shade on the results are given 
by Fig. VI. and the following figures: 


Hefners, 
FlOrIZOn tala Intensit yates: oe rele 4.0 
Meantspherical intensity<. <2 ees ae, 7.96 
Upper hemispherical intensity........ 5.10 
Lower hemispherical intensity....... 10.2 


In this case the shade, while decreasing 
the total mean spherical intensity from 
12.96 to 7.96, or by 38.6 per cent., has also 
decreased the lower hemispherical inten- 
sity by 3.6 per cent. This unfortunate re- 
sult Dr. Monasch attributes to the use of 
clear glass as a support for the shade, in- 
stead of metal ring and rods. 

The next lamp investigated was a 10’” 
wall oil lamp like Fig. VII., burning 0.0675 
pint of oil per hour. When studied with 
the reflector and support removed it gave 
the results shown by Fig. VIII. and the fol- 
lowing figures: 


Hefoers. 
PHOTIZON CAO LONS UVa + ys ole aed aroha bers C9 
Mean spherical intensity ............. 7.14 
Upper hemispherical intensity........ 8.14 
Lower hemispherical intensity ........ 6.14 


With the reflector in place, the lamp 
gave a distribution in a horizontal plane 
through the center of the flame as shown 
by Fig. IX. The vertical distribution in a 
plane normal to the reflector is shown in 
Fig. X. From the showing thus made Dr. 
Monasch decries the use of these lamps for 
kitchen illumination, as is so often the 
practice, arguing that the concentration 
of illumination at an upward angle of 40 
deg., as shown, is just the opposite of what 
is needed in kitchen work. But it is not 
remarked, as seems obvious, that this par- 
ticular angle of concentration must be due 
to the more or less accidental vertical re- 
lation between the flame and the reflector 
center; which is, or should be, capable of 
adjustment until the light was concentrat- 
ed at any desired angle near the horizontal. 

For comparison with these oil lamps 
with wicks, there was studied an alcohol 
incandescent lamp, with regenerator ac- 
tion, burning 0.078 pint of 95 per cent. 
spirit per hour. The naked lamp gave the 
curve shown in Fig. XI., which Dr. Mon- 
asch regarded as an almost ideal distribu- 
tion of light for the general illumination 
of a room, and the following figures. 

Hefners 
Horizontal intensity 
Meats DieTICa mb NLONSILY 5 a6. a e0s a 14:27 
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FIG. I. TABLE OIL LAMP, 14”’, WITHOUT SHADE. 
CIRCLES } HEFNER APART 
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FIG VI. TARLE OIL LAMP, 16”, WITH SHADE 
CIRCLES 2.5 HEFNERS APART 
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FIG X. WALL OIL LAMP, 10’, WITH REFLECTOR 
CIRCLES 3 HEFNERS APART 
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FIG. UW. TARLE O1L LAMP 14” WITH SHA 
CIRCLES 1 HEFNER APART 





Vo TABLE OIL LAMP, 16° WITHOUT 
CIRCLES 2 HEFNERS APART 
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FIG. XI. ALCOHOL INCANDESCENT MANTLE LAMP, WITHOUT SHADE. 
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FIG, XIII, CARBON-FILAMENT ELECTRIC INCANDESCENT LAMP 
CIRCLES § HEFNERS APART 
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FIG. V. SHADE FOR 16” O1L LAMP; MILK GLASS AND CLEAR GLASS. FIG. If SUADE FUR 14” OIL LAMP AND FOR SPIRIT LAME 
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PIG. IX WALL OIL LAMP, 10”, WITH REFLECTOR 
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FIG XIT ALCOHOL INCANDESCENT MANTLE LAMP, W 
CIRCLES 2 HEFNERS APART 
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Upper hemispherical intensity........ 15.84 
Lower hemispherical intensity........ 12.70 

When the lamp was equipped with the 
same globe as that used with the first lamp 
mentioned, and shown in Fig. II., the re- 
sults were those shown by Fig. XII. and 
in the following figures: 


Hefners, 
HIOTIZONTAlS MECHSILY ort. os cc ecw es 6.0 
Mean spherical intensity ............ 11.06 
Upper hemispherical intensity ....... 7.50 
Lower hemispherical intensity ...... 14.62 





While the shade reduced the total mean 
spherical intensity from 14.27 to 11.06, or 
by 22.5 per cent., yet it increased the mean 
lower hemispherical from 12.70 to 14.62, or 
by 15 per cent. 

Attention is here called to the prepon- 
derating influence of the shade upon dis- 
tribution. Figs. I. and XI., for instance, 
show very different distributions of inten- 
sity coming from the two bare flames in 
question; but when these flames are 
equipped with the same shade, the results, 
as shown by Fig. III. and Fig. XII., become 
closely similar. 

The series of observations also included 
the test of a carbon-filament electric lamp, 
of 82 Hefners nominal capacity, using a 
190-volt 50-cycle alternating current. The 
results are given in Fig. XIII. and in the 
following figures: 


Watts 

Per 

It'efners. Hefner 

Horizontal. intensity. <..s 62... 34.0 2.54 
Mean spherical intensity...... teat, fosko 
Upper hemispherical intensity.28.35 3.05 
Lower hemispherical intensity.26.55 3.26 


In connection with the above figures the 
author calls attention to the sharp criticism 
which should be directed at the present 
current practice of rating all sorts of 
lamps (excepting electric ares) by either 
their horizontal or their mean spherical 
intensity. In the majority of cases, hori- 
zontally projected light, or light distributed 
evenly in all directions, are both to a large 


0 0 


Angle with horizontal: -..0.'.°..:.'. 20 
NS a aN ger 2 or ea pete Re a "15,900 


30 
5,100 
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degree useless. In the great majority of 
cases it is illumination in the lower hemi- 
sphere which is of use. In a minority it 
is that in the upper hemisphere. If any 
single practice is to cover all cases, that 
now current with electric arcs, of specify- 
ing the mean lower hemispherical inten- 
sity, should be adopted. But, for a rational 
solution of the problems in illumination, 
the particular angle at which illumination 
is most desired should be known, specified 
and supplied. 

As to the purpose of the lamp shade, 
the author points out that, whereas the use 
of a shade always decreases somewhat the 
mean spherical illumination, yet in the 
majority of cases it actually increases the 
lower hemispherical. Thus, while in real- 
ity an absorbent of light, it increases that 
available for human use. 

It is not sufficient, however, to consider 
merely the mean intensity in the lower hem- 
isphere. The distribution at different an- 
gles within that hemisphere is of prime 
importance. Nor is it to be accepted, as 
so commonly taught, that the lamp gives 
the best illumination which has its inten- 
sity evenly distributed angularly, even if 
all confined to the lower hemisphere. If 
the rays from the lamp were intended to 
penetrate the human eye direct, as is the 
case with lighthouses for instance, this 
might be the case; the eye would then not 
be annoyed by abrupt changes in intensity 
as it moved about. But what is desired 
is an equal distribution of illumination of 
the surfaces which are to be seen, and 
this is a quite different matter. 


Usually the surfaces to be illuminated 
are vertical ones, and it is on this basis 
that Kruss formulated his expressions for 
the proper angular distribution of inten- 
sity in the Journal fur Gasbeleuchtung for 
1906. But, in the study of table lamps it 
is not vertical surfaces, but the horizon- 
tal surfaces of the table, which need an 
even degree of illumination; and this 
would be far from what was derived from 
a lamp having an even angular distribu- 
tion of intensity. Fig. XIV. gives what 
would be received instead. Its curves 
show the number of lux which would be 
received, at different horizontal distances, 
by a horizontal plane above which was sus- 
pended a uniform light source of 1,000 
Hefners. The full line applies to a light 
placed five meters above the surface, the 
broken line to one ten meters high. 


Reversing this idea, we may derive the 
intensity requisite at different vertical an- 
gles in order to give uniform illumination 
of a horizontal plane. For a uniform illu- 
mination of ten lux from a light source 
placed eight meters (26.2 ft.) above a hori- 
zontal plane, the following intensities are 
needed: 
0 809 
680 


50° 60° 
1,400  9go 


70° 


ipshe) 


go? 
620 


40 
2,400 
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Referring now to the lamps actually in- 
vestigated, Fig. XV. gives the distribution 
of illumination as it would be actually re- 
ceived by a white horizontal surface, sit- 
uated 1334 in. below the center of the 
flame of the 14’” table oil lamp, with shade. 
For the 16”’ lamp, having its flame center 
105% in. above the table, the results are 
given numerically, as follows: 


0 0 0 


Angle with horizontal 154° 20 25 30 
Distance from lamp tol ., . 49 

where ray strikes table § eaters Sey bins ene 
Illuminat’n computed from a 3 

Fig. IV without shade. So Pal Ooh ee ree 
Ditto from Fig. VI with 

BAC ier scn 94 boo as x : a esas Seger ee Oc 
Percentage ‘superiority “of } 

£9 hfe TAS 39 


shade over naked lamp § 


The remaining lamps of the series are 
also represented in Dr. Monasch’s article, 
by curves showing the illumination of both 
white and green surfaces; but their gen- 
eral result is merely to corroborate the 
marked unevenness of illumination shown 
by Fig. XV. 


0 


COMPILED BY 


REFLECTED LIGHTING wiITH METALLIC 
FILAMENT Lamps. (Electrician 
Aug. 14.) 

A description of the system of indirect 
lighting with osram lamps at the Inns of 
Court Hotel, Holborn, London. The lamps 
are arranged in conical opaque reflectors 
so as to throw the light upwards on to the 
ceiling. The article is accompanied by 
some effective photographs showing some 
of the rooms in the hotel. 


Dik GRAPHISCHE KONSTRUKTION DER 
REFLECTOREN, by E. W. Weinbeer, 
(Elec. Anz., Aug. 2.) 

The article discusses a series of graph- 
ical constructions for working out the 
shape of reflectors intended to provide a 
constant and uniform ground illumination. 


Das BELEUCHTUNGSWESEN IN TURKEI, 
by G, Tlerlt Ch Gayo ae) 

The author gives a resume of the state 
of illumination in Turkey. In most cases 
no attempt is made to secure anything 
but an extremely dim interior illumina- 
tion, and petroleum lamps and candles are 
used almost exclusively. 

Difficulties at the Customs ana else- 
where interfere with the introduction of 
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Dr. Monasch quotes Dr. Cohn, of Bres- 
lau, as stating that the human eye could 
see as well with 60 lux as with daylight. 
The same authority gives 12 lux as the 
hygienic minimum for the eye. The 14’” 
lamp gives the larger figure at a distance 
of only 6 to 10 inches from the flame cen- 
ter. At a distance of 27% in. the hygienic 
minimum is reached. The 16”’ lamp in- 


35: 40M) Saba 50 55 eae Oo meas 

14.8: 42.0 E10, 0) 00.7 Je 5 One ate 
30:8 “740.0... 40.7 53:0) 5160-1 $3.0, 9 5220 10x. 
42.5. 52.5. §5°0- $4102 5510. 57.0. 560.5 lux: 
38 31 18 2 8 a 9% 


creases these distances to 14 and 28 in. 
respectively. For the spirit incandescent 
lamp these distances are 14 and 22 in., for 
the electric incandescent without reflector, 
14 and 31 in., and for the same with re- 
flector, 20 and 34 in. 


Tepe DoW, 


gas and electric lighting, which have made 
but little headway. Acetylene is consid- 
ered dangerous. 


Schanz and Stockhausen, K. Dig 


SCHADIGUNG DES ANGES DURCH 
EINWIRKUNG DES ULTRAVIOLET- 
TEN DICHTES. (hol) ee wie 
Reds 

Schamzs amie DEMONSTRATION DES 
DURCH  ULTRAVIOLETTEN STRAH- 
LEN ZU ERZEUGENDEN LIDSCHLUSS- 
REFLEXES UND DER DURCH DIESE 
STRAHLEN VERANLASSTEN FLUOR- 


ESCH) DER SINGH Sn Geneon ies 
20. ) 
Voege. IsT DURCH DAS ULTRAVIOLETTE - 


LICHT DER MODERNEN KUNSTLICH- 
EN LICHTQUELLEN EINE SCHADI- 
GUNG DES AUGES ZU BEFURCHTEN? 
(Ee die Le AOD) 

Schanz and Stockhausen consider the ac- 
tion of ultra-violet light upon the eye 
to be injurious, and quote, in support of 
their contention, the well-known effect of 
these rays in producing slow-blindness, 
and possibly also cataract. The inflam- 
mation of the eyes resulting from incau- 
tious exposure to the are lamp and the 
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mercury vapor lamp are attributed to the 
same cause. 

The authors have found that ordinary 
glass does not absorb the most dangerous 
rays, and Schanz describes a demonstra- 
tion of the effect of the rays in causing 
fluorescence of the eye-lens of an animal, 
which seems to prove this point very 
clearly. The authors therefore propose 
to surround artificial illuminant with a 
special variety of glass which completely 
absorbs the obnoxious rays, and illustrate 
their article by a series of spectro-photo- 
graphs showing its action. 

Voege, on the other hand, describes 
some experiments from which he draws 
the conclusion that for a given brightness 
of illumination, daylight contains a greater 
proportion of ultra-violet radiation than 
all the artificial illuminants examined by 
him with the exception of the Regina arc 
lamp, and the quartz mercury vapor lamp. 

He therefore considers that there is no 
object in surrounding artificial lights with 
special absorbing glasses, which are not 
considered necessary in the case of day- 
light. 


PHOTOMETRE A LECTURE DIRECTE, by 
Ch. Fery (Jour. de Physique, 
Aug.) 

The author has devised a direct-read- 
ing photometer, consisting essentially of 
an apparatus resembling that used in the 
Radio-micrometer, in front of which is 
placed a suitable screen. This screen ab- 
sorbs the radiation in different parts of 
the spectrum in such a way as to cause 
the distribution of sensitiveness in the 
spectrum to resemble that of the eye. As 
an indication of the correctness of the in- 
strument he mentions the results of some 
texts of the efficiency of various glow- 
lamps which approximate to the recog- 
nized correct values. 


ILLUMINATION AND HycIENE, by L. 
Gaster, (Jour. Soc. Arts, Aug. 21.) 
This article sets out the claims of good 
illumination from the hygienic aspect, on 
grounds substantially the same as those 
previously put forward in The Illuminat- 
ing Engineer (London, Jan. 4 and June.) 


Devaux, E. OBSERVATIONS SUR LA 
COMMUNICATION DE MM _ Broca 
ET Laporte. (Bull. Soc. Int. des 
Electricians, July, 1908.) 
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Lerche. Derr STAND DES BELEUCH- 
TUNGSTECHNIK UND DIE BELEUCH- 
TUNG IM Post vu. TELEGRAPHBET- 
RIEBE. (Archiv. f. Post u. Teleg. 
1908, Nos. 8 and 9; Ann. der Elek- 
trot., No. 8, 1908.) 

ELEctric LicHTING. 

Wedding, W. NEUERE ERRUNGEN- 
SCHAFTEN IN DER ELEKTRISCHEN 


BELEUCHTUNG — (complete ~ paper, 
Eat, Zoe tly 308) 


Remané, F. VERGLEICH VON BETRELB- 
SKOSTEN KLEINER BOGENLAMPEN 
UND HOCHKERZIGER OSRAMLAM 
PEN, complete paper and discus- 
S{ Omnheehe Zee S205) 

Attention was first drawn to the above 
two papers which have now appeared in 
full. 

That by Wedding deals with recent pa- 
pers in electric lighting generally, and is 
chiefly of interest on account of the results 
of a series of tests on metallized carbon, 
tantalum and wolfram lamps contained 
therein. Wedding believes in the _ possi- 
bility in metallic filament glow lamps for 
220 volts from 16 H. K. upwards, and sug- 
gests that the future competition between 
gas and electricity will now be based on 
convenience and upkeep rather than cost 
of energy. 

Remane gives a complete series of 
curves and tables with the object of dem- 
onstration that osram high ¢c. p. lamps, 
(and these lamps are now made for can- 
dle powers up to 400), are preferable to 
the smaller are lamps. Some discussion 
turned on the behavior of such lamps, run 
two in series on 220 volts, aim their sen- 
sitiveness to temporary overrunning. 


DIE ELEKTRISCHE BELEUCHTUNG UND 
IHRE ENTWICKLUNG (Elek. Anz., 
Aug. 16.) 

An interesting and up-to-date general 
article on electric lighting. Among other 
matters dealt with some particulars are 
given of a variety of flame arc with verti- 
cal carbons due to Blondel. The lamps 
will run for twenty-four hours without 
recarboning and can also be burned three 
in series on 110 volts or six in series on 
220. 

Duschnitz, B. MerraLLiscHe LEUCHT- 
FADEN IN DER FABRIKATION UND 
IN DER Praxis, (Elek. Anz., Aug. 
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9g, Aug. 20.) 

Schmidt, J. UBER ELEKTRISCHE STRAS- 
SENBELEUCHTUNG DEREN SYSTEME 
UND RHRE RATIONELLITAT. (Elek. 
Ang., July 26, Aug. 2, 6 and 23.) 

These two articles have been running for 
some time in the Elektrischer Anzeiger, 
and were commented upon in the last re- 
view. That by Dusschnitz deals mainly 
with recent processes for the manufacture 
of metallic filaments, the most recent in- 
stalment containing some reference to the 

Helion Lamp. 

Schmidt deals in a very exhaustive 
fashion with the many factors influencing 
the cost of street lighting. 


Walter, B. KINFLUSS VON SPANNUNGS- 
SCHWANKUNGEN AUF DIE HELLIG- 
KEIT VON NERNSTLAMPEN (E. T. 
7 Selly S162) 

Walter criticises the results previously 
obtained by Hirschauer with respect to 
the effect of voltage-fluctuation on the 
light given out by the Nernst lamps. He 
finds this sensitiveness to depend very 
greatly on the particular iron-wire bal- 
lasting resistance that happens to be in 
series with the lamp. 

On an average, a 5% change in P. D. 
caused a change in candle-power of about 
12%. Individual cases in which a change 
of the order of 30% to 40% occurred, were, 
however, noted. 


OTHER ARTICLES. 


Ennsbrunner, A. Dre QUARXLAMPE. 
(Elek. u. Maschinelle Betriebe, 
1908, Nos. 6 and 7; Ann. der Elek- 
trot NOs 7, 100s) 


Long, F. W. Exxecrric Street LicHt- 
inc (Jour. Inst of E. E£., Lon- 
don, Aug., 1908.) 

LAMPE <A FILAMENT METALLIOUE 
“PHILLIPS” (L?ELECTRICIEN, Aug. 
8.) 

Gas LIGHTING, Ere. 

Lux, H. UNTERSUCHUNG EINES BE- 
NOID “GAS APPARATUS- (70a) os 
July 30 and Aug. 10.) 

Lux describes some tests on some ben- 
zine air gas burners. The burners give, 
on the average, 1.2 to 1.5 litres per H. K. 
hour, and the arrangement is said to be 
simple in operation. The calorific power 
of the gas is somewhat less than that of 
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ordinary illuminating gas, but a higher 
flame temperature is obtained with the re- 
sult that the blue end of the spectrum or 
the light yielded is accentuated, and the 
radiant efficiency is higher than in the 
case of an ordinary gas burner. 


Meyer-Liegnitz. GLUHKORPER-FES- 
TIGKEITSPRUFER: (J. fioGy Ades 
14.) | 

Describes a new form of apparatus for 
testing the power of resisting shock on 
the part of incandescent mantles. 


EDINBURGH AND L&EITH COMMISSION- 
ERS PROVISIONAL ORDER, TO RE- 
DUCE CANDLE-POWER OF GAS TO I4. 
CG. Ww Aug aeG. Lo aly 28 

This decision is important as indicating 

the tendency of modern gas legislation to 
rely mainly on calorific value rather than 
illuminating power. The gas supplied in 
Edinburgh has been of exceptionally high 
candle-power for this country. Quite re- 
cently it was as high as 25. Yet only 
about 15% of the gas generated is used in 
flat-flame burners, so that the decision to 
revert to a lower illuminating power seems 
justified. 


Tue “HettA BuSHLIGHT,”’ ROD FILA- 
MENTS FOR INCANDESCENT GAS 
LIGHTING, (WeGel Aue iA) 

Some of these curious “bushlights’— 

mantles they can hardly be termed—are 
on view at the Franco-British Exhibition, 
They consist of a bundle of rods composed 
of rare earths, 0.8 mm. in diameter, and 25 
to 30 mm. in length. The filaments can be 
worked into any desired pattern while in 
the plastic state, and the color of the light 
given by them can be controlled by al- 
tering the chemical composition. Though 
fragile to the touch, the filaments are 
said to be less subject to the effects of 
vibration than ordinary mantles. 


PRESSGAS ODER” LUFTGASS > Gio Gee 
July 25) tsee calso 2G ae 
25.) 

A continuation of the discussion of the 
relative merits of ‘compressed-air” and 
“compressed-gas” systems for high pres- 
sure lighting. The former is considered 
preferable by the author, partly because 
the system does not entail special meters, 
and also because the tendency to leakage 
is less troublesome. 
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BALTIMORE, MD.—Within the past 
week several large out-of-town concerns 
have notified Mr. Robert J. McCuen, su- 
perintendent of lamps and lighting, that 
they intended to enter the field as com- 
petitors against the American Lighting 
Company, the concern which has the con- 
tract at present for maintaining the street 
lamps on the thoroughfares in Baltimore. 
One concern—namely, the Sunshine Street- 
lighting Company of Pittsburg—nhas written 
Mr. McCuen, asking for information rela- 
tive to the requirements that must be ful- 
filled by prospective bidders for maintain- 
ing the street lights of Baltimore, and 
the Superintendent of Lamps and Lighting 
was informed that the out-of-town con- 
cern would be on hand to submit a propo- 
sition next March, when the present con- 
tract with the American Lighting Com- 
pany expires. 

According to Mr. McCuen, the lukKe- 
warmness of foreign lighting concerns to 
enter into active competition with firms in 
this city has in a large measure kept the 
municipality from obtaining as low prices 
for keeping its street lamns in order as 
it would have been possible otherwise. 

By the saving of a lump sum next year 
Mr. McCuen says that he will be able to 
install many new lights in those sections 
of Baltimore which need better lighting 
facilities, and that there is no better way 
to begin than by trying to make a better 


and more advantageous contract for 
“Vight maintenance” next year. 
WESTFIELD, MASS. — Arrangements 


have been practically completed whereby 
the Petroleum Light Company, a Springfield 
concern, will locate in Westfield. The 
product is a light from kerosene compar- 
ing in brilliancy to gas light. A large 
number of orders have been received al- 
ready and await manufacture. 

The prospect that the United States au- 
tomatic Lighting Company will decide to 
locate here looks decidedly brighter. A. 
W. Allen, the president and general man- 
ager of the company, is the vice-president 
and manager of the P. Ps Emory Company 


lamp fittings, and was for many years 
master mechanic for the Miller Company, 
of Meriden, Ct., the largest lamp manu- 
facturers in the world. The Springfield 
people who are interested in the project 
with Mr. Allen sought expert opinions 
upon his system, the patent rights and 
his own record before entering it. 


KANSAS CITY, MO.—It will cost the 
retail merchants in the west 300 block in 
Twelfth street about $6 each to have a 
part in the extensive lighting scheme for 
downtown retail streets. The block is be- 
tween Central street and Broadway. 

“There are ten trolley poles in the 
block,” said C. E Hough, one of the pro- 
moters of more lights. “We estimate that 
the brackets will cost $12 each. That 
would be $120. There are twenty retail 
businesses in the block. Two of the pro- 
prietors have refused to pledge subscrip- 
tions towards the lights. We don’t care 
about that. We are going ahead with our 
plans. After we get the lights, we are 
zoing to advertise the block. We will 
force persons to trade with us.” 

The formal organization and election 
of officers has been effected. ‘Tne 
merchants met at the Century Hotel. 
They plan also to place electric signs 
across Twelfth street at Broadway 
and Central street with the numbers of 
the block outlined with electric lamps. 

R. HE. Richardson, general manager for 
the Kansas City Electric Light Company, 
gave an exhibition of different designs of 
street lighting on Walnut between Ninth 
and Tenth last night in the presence of 
a number of city officials, in order to 
prove that ornamentation as well as ef- 
fectiveness can be secured in municipal 
lighting. 

ST. LOUIS, MO.—In pursuance of a 
sweeping policy of retrenchment institutea 
by John I Beggs, all except six of the 23 
solicitors of the Union Electric Light and 
Power Co., by request, have tendered their 
resignations, to become effective Sept. 1. 
The contract department was notified that 
it would have to cut its salary list $1000 


of Springfield, makers of brass goods and a month. As the result of this order all 
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the high salaried solicitors were asked to 
resign. Most of the solicitors who will re- 
main are young. The retrenchment policy 
will affect every department of the com- 
pany. Word has been sent down the line 
in Union Electric offices that the company 
is to be run on the same principles as the 
gas company. All the high salaried men 
are to be discharged and cheaper men and 
girls employed. The retrenchment policy 
of the gas company has resulted in whole- 
sale reductions in salaries, and several 
sub-stations have discharged nearly half 
of the men. Many of the Union Electric 
employees who are to be retained received 


notice yesterday of reductions in salaries. ~ 


The order has gone out to the heads of 
the operating departments to slice salaries 
wherever possible. 


BUFFALO, N. Y.—The Buffalo Gas Com- 
pany has conveyed through President 
Humphrey of New York, an ultimatum 
that unless the city pays, or makes some 
satisfactory arrangement to pay the com- 
pany’s bill for gas supplied, amounting to 
about $125,000, the gas will be turned off 
on the 10th inst. 

The city’s representatives prefer to take 
no stock in the company’s threat, yet, if 
carried out, it would raise a pretty howdy- 
do along Delaware avenue and throughout 
the West Side, where gas prevails for 
street illumination to the exclusion of 
electric light. 

Bids have been received for vapor lamps 
which are said to be superior to the old 
gas lamp, but it would take time to in- 
stall this novelty after it is favored by 
the Council and Mayor. Two sample 
vapor lamps are now on view on Delaware 
avenue near Niagara Square. They give 
a superior light but cost more than the 
old gas lamp. The gas question in all its 
bearings is likely to give rise to lively 
debate when the Council reconvenes. 


- SAYRE, PA.—The demonstration at the 
test plant of the Sayre Gas, Light & Power 
company was most satisfactory. The in- 
ventor, Charles L. Myer, of Baltimore, was 
present, and explained all the details to 
the large number of people who visited 
the place during the evening. 


COFFEYVILLE, KAS.—Kansas towns 
that are paying all the way from $50 to $85 
each per year for electric arc street lights 
ought to come to Coffeyville and get some 
pointers. Here the city owns its own 
electric light plant and will soon set the 
pace in cheap street lighting by furnish- 
ing itself 150 arc street lights at an annual 
cost of little more than $20 per light. 
When the present improvements at the 
light plant here are paid for, and that 
will not be long distant, the plant will 
pay a profit sufficient to more than pay the 
interest on the bonded debt, so it is 
wholly probable that Coffeyville will with- 


in five years see the time when her street 
lighting will cost her absolutely nothing. 
But be that as it may, the plant is now 
capable of supporting 150 street lights, 
and now all that is leit for the citizens 
to pay by taxation is the interest on the 
bonded debt amounting to $3,125. 


COUNCIL BLUFFS, IOWA.—Council 
Bluffs streets may soon be lighted with the 
new tungsten incandescent lights. 

For the last month the Citizens Gas & 
Electric Lighting Company has been quietly 
experimenting with the new lamps on the 
lines where incandescents are used, and 
the results have been satisfactory. 

The company has replaced the thirty- 
two candle power carbon lamps with the 
forty candle power .tungstens whenever 
the former have given out, until now more 
than half of the total number of incandes- 
cents are of the new pattern. They seem 
to give from two to three times as much 
light as the carbon lamps and to almost 
equal the inclosed arcs. 

The lighting contract calls for the thir- 
ty-two candle power size, but the lighting 
company is using nothing smaller than 
forty candle power. 


BALTIMORE, MD.—In view of the con- 
stant objection by property owners of the 
placing of arc lamp posts opposite their 
premises, Superintendent of Lamps and 
Lighting McCuen is seriously considering 
the advisability of experimenting with the 
tower system of street illumination in 
Baltimore. Several days ago Mr. McCuen 
learned that this system, while yet young, 
had been tried in three or four of the 
larger cities of the South and West, and 
had not only proven equally as satisfac- 
tory as the individual pole lights, but 
was somewhat cheaper in the long run. 

The advantage of such a system is that 
all poles between the blocks, which would 
ordinarily be used under a plan of illumi- 
nation such as this city now has, are 
eliminated, the thoroughfare being lighted 
by means of the reflection from the tower 
lights placed at the intersection of cer- 
tain streets. 

To make sure of this fact, the Super- 
intendent of Lamps and Lighting asked 
for plans and specifications under which 
the tower system of street lighting is 
installed, and yesterday he spent most of 
the day in making a careful study of them. 
With only a theoretical knowledge of this 
newest method of lighting a big city, Mr. 
McCuen is, nevertheless, enthusiastic over 
the rather novel idea, and he does not hes- 
itate to say that it is worth trying by his 
department. 

As Mr. McCuen understands the plans, 
no poles are used in between the blocks, 
but light is furnished by a tapering tower 
placed at the corners, the lights from the 
tower being thrown the entire distance 
of a block by means of huge reflectors. 
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There 1s Room for All. 


In the earlier days of the wonderful development of mechanical genius 
which distinguishes modern civilization from all that has gone before, the 
announcement of a new labor-saving machine created consternation and dis- 
trust among those whose hand labor the imvention was intended to supplant. 
Time and events have proved that such fear was groundless. It has been found 
that the cheaper the product the greater 1ts consumption; and whenever human 
labor is supplanted by the forces of nature other and generally more elevating 
occupations await the laborer in new fields. Improvements have multiplied to an 
almost incomprehensible extent; the result has been an uplifting of mankind - 
im general, and the laborer in particular. 

So in the development of illumination. With each new illuminant has come 
the prediction, accompanied with more or less nusgivings, that all the older 
iiuminants must give way to the newcomer. The results have amply proven 
the fallacy of such belief. Candles and oil lamps, which were the earliest 
light-sources of civilized man, are more largely used to-day than ever before 
im the story of the world. Illuminating gas, which placed artificial lighting 
among the public utilities and necessities, has several times had its doom 
pronounced by the enthusiastic admirers of new light-sources, but the fact has 
been clearly established that the use of gas for illuminating purposes 1s con- 
stantly on the increase, and there is no likelihood of any diminution, at least 
im the immediate future. 

Human nature is so constituted that its wants are never satished; fulfil one 
demand, and two others spring up in its place. Desire grows with fulfillment. 
We are yet as far from reaching the limit of the use of light as we are from 
reaching a perfect code of laws, or the end of mechanical inventions. ; 

Every new or improved source of light is an addition, not a substitute, 
and is a direct benefit to mankind. Light is a good thing, and the danger of 
getting too much is extremely remote. The field for it’ use is so large, and 
so sparsely covered as yet, that there is room for all the different lighting 
interests to work without touching elbows. Let every one mark out lis own 
course and pursue it with confidence in his own work and lus own product, 
and without fear or malice toward any of his co-workers in the field. 
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The Development of Gas Street Lighting Fixtures 


By H. THurston 


The development of the gas lamp-post, 
and its equipment in this country has 
been attended with very little interest 
from the public, the press, or the gas com- 
pany. Those who have taken an interest 
were the city officials, the lamp-post man- 
ufacturers, the lantern manufacturers, 
the companies contracting for the main- 
tenance of the lighting systems, the comic 
papers, and last but not least, the small 
boy. 

Lamp posts are much more in evidence 
than is generally realized. As an example 
of this let us take the fifteen largest 
cities in this country; we find that there 
is one post for every 50 people dwelling 
therein, or approximately one post for 
every ten families. Only 30 per cent 
of these posts are electric, so that in 
point of numbers the gas lamps have a 
long lead. 

In general the designs of the posts have 
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been quite similar and those in use to- 
day are principally castings of either one 
or two pieces, the latter predominating 
as they are less expensive to buy and 
maintain, as it is only necessary to repair 
the post which is defective or becomes 
broken, and not the whole post. The 
joints used are usually of lead, calked as 
in regular pipe work, although turned and 
bored joints are sometimes used. The 
one piece castings are illustrated in Figs. 
1, 4 and 9; the two piece in Figs. 2, 3, 5, 
6 and 11, and the last named in Figs. 7, 
8 and 10. 

There has been more variety in the 
designs of the lanterns and the improve- 
ments in recent years has been almost 
wholly confined to this portion of the 
fixture; but curiously enough the _ post 
and the lantern have rarely been fur- 
nished by the same individuals, nor have 


_they been designed as a single unit. 
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FIGS. 6 Z 


All of the fixtures illustrated are in 
use to-day and represent the developments 
of the past decade, 

Let us first consider the posts illustrat- 
ed. In point of numbers the design 
shown in Figs. 3 and 6 is by far the most 
popular and the least expensive. Those 
shown in Figs. 2 and 5 are of similar 
construction but show peculiar manifesta- 
tions of individuality which do not en- 
hance their value from an_ artistic 
standpoint. Those shown in Figs. 1 and 9 
are one piece castings and their simpli- 
city is in great contrast to those shown 
In Migs: 54,:55,.310 and lis inetlactorone 
mentioned show very clearly the differ- 
ence between successful ornamentation 
represented by Figs. 4 and 10 as compared 
with the ungainly appearance of Figs. 5 
and 11. 

The posts illustrated in Figs. 7 and 8 
are identical in design but are equipped 
with different lanterns, and although the 
latter is far from efficient owing to the 
fact that the lantern frame obstructs a 
considerable portion of the light, it is a 
much more attractive fixture. 

As previously stated the principal im- 
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provements of recent years have been in 
the equipment and not the post and we 
will discuss this feature along the lines 
of Art vs. the Small Boy. 

In the matter of interior illumination 
there is considerable strife over the mo- 
mentous question of the architect versus 
the illuminating engineer, while in street 
lighting the problem has been the question 
of art versus the small boy. 

One of the most annoying as well as 
costly features of street lighting has been 
the question of wilful destruction, but the 
matter has been almost entirely disposed 
of by the improvement in the appearance 
of our lighting fixtures. 

Gas lamps have suffered more in the 
past than those of their glaring competi- 
tor, the electric light, principally because 
there were more of them and they were 
easier to hit, being nearer the ground. 
The custom of placing ornamental lamps 
in front of buildings by the owners is 
older than that of regular street lighting, 
and one of the additions to the artistic at- 
tractions of New York is shown in Fig. 
11. This post was erected by a publishing 
house located in the neighborhood of 
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Franklin Square, and it was equipped 
with the usual lantern. The local order of 
street gamins were not appreciative of 
the honor conferred upon the neighbor- 
hood, so they promptly proceeded to 
smash it. This continued with such regu- 
larity that the owner decided to enclose 
the lantern in a frame work of iron. The 
destruction continued so that to-day not 
even a vestige of either lantern or burners 
ais left, 





FIG. 


Tos, 


Now let us compare this with the regu- 
jar city installations. 


The familiar open flame gas lamp 
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equipped with square lantern shown in 
Fig. 1 furnished the major portion of the 
street illumination until the advent of 
the mantle lamp. Before the lamps were 
changed from the former to the latter 
type the writer knows of installations 
consisting of approximately 5,000 lamps 
and the number of pieces of glass replaced 
on account of breakage amounted to nearly 
40,000 pieces per year. Upon some of the 
prominent streets lanterns of the boule- 
vard type shown in Fig. 2 were installed 
and the matter of breakage was consider- 
ably reduced. As soon as the lamps were 
changed over to the mantle type and a 
still handsomer fixture installed as shown 
in Fig. 4, the matter has ceased to be 
one of importance. 

The lantern shown in Fig. 8 was found 
to be unsatisfactory as the ventilator 
rested upon the glass globe, which was 
of one piece, and an improvement over 
this is shown in Fig. 2 where both the 
ventilator and the globe rest upon the 
supporting arms. One of the earlier types 
of lanterns constructed for mantle lamps 
is shown in Fig, 4 being somewhat similar 
to the older boulevard type. A later de- 
sign is shown in Figs. 5, 6 and 7 where 
the supporting arms are reduced to two 
in number and the material is cast instead 
of wrought iron. The lantern shown in 
Fig. 9 is used for mantle naphtha lamps, 
the oil reservoir being cleverly concealed 
by the simple method of making the re- 
flector cylindrical instead of flat so that 
from its appearance it is often mistaken 
for a gas lamp. 

The design shown in Fig. 10 is a private 
lamp maintained by a gas company in 
front of its office and the writer’s opinion 
of it can only be expressed by quoting 
Kipling:—‘It’s pretty, but is it art?” 
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Illumination Among Some of the World’s 
“Submerged Tenth” 


By [E::LOpiANn.. 


Amidst the wealth and luxury of the 
lighting of nowadays,—as instanced in al- 
most every issue of this magazine,—’tis 
well to take a glance at “the other side.” 
Why? Because it enables one the more 
to appreciate modern improvements. Ex- 


amples have already been given in this © 


periodical, during the past three months, 
of the “survival of the worst” in lighting; 
yet “there are others still.” 


THE -Corx-Gas: 0F OLp: [BERTA. 


In parts of old Espana, where cork- 
trees most do flurish, the peasants have 
neither candles or oil for lighting, yet 
. manage to “light up” tolerably well in their 
farm-houses by filling a big iron Kettle 
with refuse cork-bark, closing the tight- 
fitting lid, and placing on the hob by the 
open fire. The spout is turned toward 
and almost over the fire, and after due 
heating, the volatile gas and smoke be- 
gins to emerge from the small hole at the 
end of the spout, and inflames above the 


wood fire. From time to time it goes 
out,—more smoke,—jumps into flame 
again; and so on till exhaustion. Then’ 


the Kettle is removed, and another (which 
has been “heating up” meantime in im- 
mediate proximity) takes its place. Thus 
the cork-gas-lighting goes on till the fam- 
ily go to bed. 

But there is a double object in thus 
carbonizing the cork-refuse. It is not 
alone to secure lighting: in the morning, 
the kettles are emptied of their charred 
remains, which ultimately finds its way 
into world-commerce as “Spanish black,” 
-—one of the intensest black-browns known 
among pigments. 

Essayed on a regular gas-retort scale, 
cork-gas yields a good flame; the odor is 
not disagreeable; and for a time the opera- 
house in one of the continental cities was 
entirely lighted by cork-refuse gas. But 
it proved a failure,—because the cork- 
black by-product (which had been count- 
ed upon to “show a profit”) now necess- 
arily began to show up in such quantities 
that the market could not absorb it at any 


price. This ended the history of cork- 
gas-lighting on a commercial scale in old 
Hispania but its use is still continued for 
home-made gas among the poverty-strick- 
en farmer-peasants of the southern Cid 
land. 


Curious GaAs-CoNNECTION. 


A queer “wrinkle” in gas-connection is 
practiced by many of the mafia-and-ca 
morra gentry of Manhattan’s Italia-side. 
(They evidently brought the idea from 
their own cities, where the pure all-rub- 
ber gas-tubing is used, and not the made- 
up wire-woven tubing as known to us.) 
When the Italian basement-owner wishes 
to connect up two pieces of gas-tubing, 
he simply inserts a slip of makaroni into 
each end. As he is familiar with various 
diameters in makaroni-tubing, he is en- 
abled to secure a snugly-fitting joint. One 
IT asked how long his makaroni connec- 
tion has been thus doing duty, and he re- 
plied: “Cerka dui anni” [“about two 
years.”] The makaroni tubing is almost 
absolutely gas-tight, but naturally brittle. 

Modern  fire-insurance experts rank 
three leading causative factors in the his- 
tory of fires today: gas-light, electric- 
light and—israelite! If they knew a little 
more of the dago and his fragile makaroni 
gas-tube-connection ingenuity, (mostly 
concealed by the rubber ends being drawn 
close together), they might get a little 
more elucidation as to “causative factors” 
in the first of the trio mentioned. 


Tur CANDLE-NUT OF THE TROPICS. 


There are a couple of candle-nuts known 
to the seeker of illuminating curios. One 
is used by the natives on some of the 
islands of the Pacific tropics; the other has 
its habitat in tropical America. Speci- 
mens of this last are only available for 
illustration here. It is something like a 
giant brazil-nut, but with smooth shell ; 
is of a creamy, most nutritious taste— 
hence its name of ‘“cream-nut” among the 
American-speaking settlers of the Ama- 
zon; but the native name is “sapukaia’”; 
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also, colloquialy, vela-nuez (candle-nut). 
The largest specimens are the size of one’s 
fingers; but these are picked out by the 
natives for their home use, both for light- 
ing and food, and only the “small fry” are 
permitted to find their way to northern 
markets,—and very few sacks at that, 
even. The candle-nut is smokeless, odor- 
less; burns with a nearly pure white light, 
is very steady, and only requires “touch- 
ing off’ with a match. The charred por- 
tion, however, has to be knocked off from 
time to time to prevent the dimming of 
the light. Singular to relate, this candle- 
nut has a natural ‘central draft’, in that 
there is a single central narrow perfora- 
tion or tube throughout its length (always 
more marked in the big specimens) — 
which also permits of its being easily 
mounted on a splinter or twigs. 


ILLUMINATION AMONG THE RUSSIAN 
SUBMERGED TENTH. 


The most miserable, wretchedest, pover- 
ty-stricken sight I ever saw in my life 
was one gloomy November morning, over 
a decade ago, on the outskirts of Mockba, 
central Russia. Near the railroad track 
on the Tyla line, are a number of oil- 
factories. Between these and the line 
there is almost a quarter-mile expanse of 
soggy marsh-land, slightly sloping towards 
the railroad. The water trickling in-and- 
out and through the irregularities of the 
marshy surface is of a dirty yellow color. 
Here and there over the marsh could be 
distinguished, moving about in the wretch- 
ed cold gloom, a score of decrepit bent 
old figures, with small iron pail in one 
hand and a tin-cup in the other. Ever 
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and anon they would dip the latter down 
into the muddy oozelets, scoop up a little 
of it, and pour it into the pail, 


THEIR ONLY ILLUMINANT. 


Never having seen such a sight before, I 
inquired what they were doing, and was 
told they were skimming-off what they 
could catch of the refuse kerosene which 
escaped with the waste waters from the 
factories in the distance. This they used 
for lighting their miserable quarters at 
night. If they were industrious enough, 
they could gather two or three kopeks’ 
worth of the foul, just-burnable stuff,— 
“save that much in candles” ,—if they had 
any, even. 

I have seen many ‘“submerged-tenth” 
sights in this world—from the kolinga- 
bazar bengali of Kalikata to the kalle- 
kuyo atorante of Buenos-Aires, the geisha 
dives of Tokio to the lonsdal-streeters of 
the Australian Melburn; but for heart- 
sickening poverty, nothing to equal that 
hockba urban scene! And a couple of 
miles further on or more, you are in the 
heart of wealthy Mockba, with its miles 
of (at night) arc-lighted npocnekts (bul- 
vards), and stores resplendent with every 
scheme of illumination. 

I have often thought of that Mockba 
refuse-kerosene-oil sight. Almost’ the 
same degree of hopeless poverty pervades 
the whole of the Russian masses. But 
enough of this lugubrious “illumination 
among the world’s submerged tenth”! 
Albeit interesting, sufficient has been cited 
to. make one thank the Lord he is in the 
home of light and liberty—America. 
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The new inverted incandescent gas 
lights together with the Electric Jump 
Spark Lighter have made possible the 
lighting of churches, halls, dark windows, 
etc., with gas, by placing these lights in 
more desirable locations for proper ef- 
fects. 


Practical Problems in 
Dbuminating Engineering 


Lighting of the Ridley Park 
Auditorium, at Chester. Pa. 








By. |:-D, SHATTUCK, 


A recent installation of this character 
has been placed in the new Auditorium 
at Ridley Park, which building was for- 
mally opened Saturday, October 38rd. The 
main hall is 59’ x 31’ 8” x 18 feet ceiling. 
This room is lighted by two 12-light fix- 
tures, equipped with inverted gas lights. 





RIDLEY PARK AUDITORIUM. 
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The lights are 13 feet above the. floor. 
The spread of the fixture, which is illus- 
trated, is nearly 6 feet. Each light is en- 
closed in ground glass globe. The lights 
are high and strong enough to fiood the 
room with light even with rather dark 
trimmings. The effect is abundance of 
light, but pleasing to the eye, as the 
source is not in line of vision when looking 
in any direction in the room. The spark 
lighting system is controlled from behind 
the stage and is the system described by 
Mr. T. J: Litle, Jr., in this Magazine un- 
der date of January, 1908. 

It is expected these lights will greatly 
aid in ventilating the room. There is one 
large opening in the ceiling, and one or 
two more will be made if needed and star 
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ventilators put in the roof.~- The fresh air 
will be brought into the room through 
basement windows and holes in the floor 
under the steam radiators. Gas lights 
properly placed with fresh air supplied 
are the .best ventilating agents that can 
be obtained. 

A properly ventilated public. building 
is almost an exception and too little at- 
tention is given to this subject by archi- 
tects. In our illumination of large 
spaces, let us fight for ventilation. It 
has been proven that an unventilated room 
with a gas jet burning has a better atmos- 
phere than when lighted by electricity. 
The gas man has the induced circulation 
to help him. - 


Southern Lights 


By R. P. WILLIAMS. 


“Northern Lights” have been known 


and admired for many centuries, but un- 
less all signs fail “ Southern Lights” are 


A KNOXVILLE SHOW WINDOW. 


to now have their innings. 
lighted stores and show 
become a fad with the 


Brilliantly 
windows have 
merchants’ of 








430 


Knoxville. Each one seems to be vieing 
with the other to see who shall have the 
whitest spot on the “Great White Way”. 
This fad is much more than a mere notion 
or spurt of transient rivalry. Any one who 
passes up or down the streets in the 
evening, and observes the throng of sight- 
seers and pleasure-goers, and notices the 
attention which they give to the many at- 
tractions along the “way” will agree with 
old Polonius, 

“Though this be madness, yet there’s 

method in it.” 

“Far from the madding crowd” may be 
all right for the hermit, but our mer- 
chants and wide-awake citizens are great 
believers in crowded _ streets, and are 
learning more and more to appreciate 
the fact. that «the: “way * to:— get cnt 
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the crowds is to make the streets attrac- 
tive, and that the only way to make 
them attractive at night is to give them 
brilliant and spectacular illumination. 

Both the gas and electric companies 
are working along well considered plans 
each striving in a spirit of friendly riv- 
alry to see who shall do the most toward 
making Knoxville the “City of the South- 
ern Lights.” The gas company reports 
an- increase in business over 1907, show- 
ing that “hard times’”’ and “panics” are 
not sufficient to even turn down the gas, 
much less to put it out. The _ illustra- 
tion is an example from among numer- 
ous installations of gas light that have 
been put in under the present efficient 
management. 





Lighting of an Indianapolis Store Window 


The accompanying illustration shows a 
window of the Taylor Carpet Co., Indian- 
apolis. The window on the right is lighted 
with 17 inverted burners, equipped with 


angle shades, against thirty-four 16 c. Dp. 
incandescent lamps in the window on the 
left. 





The Possibilities of Artistic Eftects in Gas 


pier? tel oy 


There is no denying the fact that the 
electric incandescent lamp, by reason of 
its greater adaptability, both in form, 
candle-power, and ability to be operated 
at any angle, the absence of uncovered 
flame, and the facility with which it may 
be turned off or on at a distance, may be 
given a greater variety of artistic effects 
than gas light. On the other hand, the 
cases in which full advantage is taken of 
its adaptability to produce special artistic 
results are comparatively rare and unim- 
portant. This is due to two causes: first, 
the traditions of illumination that have 
come down from the days of candles and 
oil lamps have thus far over-shadowed 
all other considerations in the artistic 
treatment of lighting fixtures; and second, 
the great majority of lighting installations 
neither demand nor justify such origin- 
ality or novelty of design as would pre- 
clude the use of gas. In fact, practically 
all of the cases of electric illumination 
in which gas could not be substituted, 
So far’ as physical conditions are con- 
cerned, might be classified as spectacular 
lighting... With the latest forms of electric 
lamps, which can be burned successfully 
only in a pendant vertical position, there 
is practically no difference in the limita- - 
tions imposed upon artistic design be- 
tween gas and electricity. 

An examination of modern high-class 
lighting installations, and the catalogues 
and sketches of American fixture manu- 
facturers, will at once disclose the fact 
_that by far the larger part of all modern 
artistic fixtures are either adaptations, 
or reproductions of fixtures that were 
originally produced from one to three 
centuries ago. As the candle was the only 


Fixtures 
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luminant then in use, various imitations 
or adaptations of the candle are to be 
found in a great number of the most pre- 
tentious designs of the present time. 
Whether or not such imitation is a legi- 
timate form of art is a theoretical question 
which need not be discussed here. Archi- 
tects and decorators, who in most cases are 
the keepers of their clients’ consciences 
on all matters of decorative art, demand 
the candle effect, and the fixture manu- 
facturer very rightly conforms to this 
demand. 

Now, the candle can be most easily and 
most effectively imitated by the use of 
gas light. A short tube of opal glass suf- 
ficiently simulates the candle, while the 
open gas flame, though of totally different 
shape, is approximately an imitation of 





AN 


ENGLISH ART NOUVEAU DESIGN 


FOR FLAME GAS FIXTURE. 
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ENGLISH ART NOUVEAU DESIGNS FOR INVERTED GAS LIGHT 
FIXTURES. 


the candle’s flame. Every one of the fix- 
tures of the French periods, which as 
models of artistic design have never 
been surpassed, are very easily adaptable 
to gas lighting. 

The more efficient mantle burner has 
caused us to lose sight of the fact that 
there is a certain artistic effect in a flame 
that is entirely lacking in a fixed incan- 
descent body. This was admirably 
expressed by Mr. Hartt in his description 
of the “Lights of Boston:”’— 

“It has this superiority over electricity. 
It moves. It trembles, flickers, is sensi- 
tive to. the least breath of wind. It is 
fire itself, not an immobile semblance of 
fire. ******* While electricity itself is 


incomparably brighter, there remains a 
sort of hushed solemnity about its motion- 
lessness. On the other hand, gas, blazing 
in countless dancing jets, excites a wild, 
barbaric joy, such as no incandescent 
orbs or lines or constellations can afford.” 

The first advice of the illuminating en- 
gineer is generally, “keep your  light- 
sources entirely out of sight.” In the 
case of electric lights this advice is good; 
the incandescent filament or the electric 
arc has no merit in itself to attract the 
eye: it is a source of light, nothing more. 
You would no more think of gazing at an 
electric light as a thing of beauty than 
you would think of sitting down. to: look 
at a steam radiator. 
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FIXTURE FOR INVERTED BURNERS 
IMITATING ELECTRIC EFFECTS 


A flame possesses an element of irres- 
tible attractiveness, whether used as a 
light-source or as a source of heat. 

In general then, every “chandelier” 
design, i. e., fixture for holding can- 
dles, is reproducable as a gas fixture. 

Again, by far the greater majority of 
all electric fixtures are also readily adap- 
table to gas light. A most curious fact 
connected with fixture design is the effort 
on the part of the promoters of each par- 
ticular luminant to imitate the effects of 
some other luminant. Thus, both the 
gas and the electrical interests have as- 
siduously imitated the candle. The elec- 
tric light devotees have imitated gas, at 
least so far as the general construction 
of fixtures is concerned, and the gas in- 
terests have very successfully imitated 
the most familiar effects of the electric 
light. The inverted mantle burner, which 
marks the latest improvement in gas 
lighting, unquestionably had its origin in 
a desire to meet the incandescent electric 
lamp in its advantage of hanging in a 
pendant position and giving no shadows 
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below. Mantle burners have also been 
designed . which so closely imitate the 
electric lamp, even to the socket, as to 
escape detection hy the ordinary ob- 
server. 

A gas fixture requires a tube or pipe 
for the conduction of gas, and in the — 
majority of cases electrical fixtures simp- 
ly use this tube construction for the 
conduit wires, thus entirely avoiding any 
differentiation in construction and appear- 
ance between the two luminants. Occa- 
sionally, and of late rather more 
commonly, electric fixtures are suspended 
by chains, through the links of which 
flexible conduit wires are drawn. In 
Europe the flexible wire itself is very 
largely used to support the lamps and 
their accessories; but this construction 
has never come into use in this country 
owing to the ban placed upon it by the 
insurance under-writers, The flexible 
cord is really the only structural feature 
in a fixture that plainly declares the 
source of illumination. The designers of 
gas fixtures, however, have been equal 
to the occasion, and have used fine copper 
tubes, twisted together to imitate a cord, 
to suspend inverted mantle burners, thus 
very successfully imitating the electric 
effect. Why it is thought necessary to 
imitate in order to be artistic is an idios- 
incracy of the human mind which we have 
never been able to fathom. 

While the gas flame has a certain 
inherent artistic value which absolutely 
defies imitation by the electric light, the 
incandescent gas mantle in itself has no 
artistic value, and in this respect is on a 
par with the electric lamp; but by the 
judicious use of decorative effects in the 
metal construction, and of glassware 
designed to form an integral part of the 
fixture rather than an individual unit, 
such a burner may be made as artistic a 
lighting device as any form of electric 
lamp. 

There is a common saying that ‘“Imita- 
tion is the sincerest form of flattery”. 
To imitate the electric lamp is to acknow- 
ledge its superiority: why should the gas 


people wish to imitate it? The in- 
verted mantle burner is a_ positive 
improvement in gas lighting It gives 


a somewhat higher absolute efficiency, 
and a better natural distribution of the 
light. These are good and_ “sufficient 
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A SIMPLE, BUT PLEASING DESIGN FOR A GERMAN ART NOUVEAU DESIGN FOR 
UPRIGHT MANTLE BURNERS. UPRIGHT MANTLE BURNERS. 
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A COMBINATION OF BOWL AND INVERTED ANOTHER EXAMPLE OF GERMAN DESIGN 
BURNERS, OF GERMAN DESIGN. FOR UPRIGHT BURNERS. 
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SOME ORIGINAL AND STRIKING EFFECTS THAT ARE CHARACTERISTICALLY TEUTONIC. 


reasons for its existence, and it has no 
need to make excuses by posing as an 
imitation. It is quite as susceptible of 
artistic treatment as the electric lamp, 
and the quality of its light is every whit 
as good. 

The American manufacturer has appar- 
ently ceased to devote his constructive 
and creative abilities to the design of 
fixtures for gas illumination. As examples 
of American ideas therefore, either the 
fixtures that were designed years ago must 
be taken, or electrical fixtures which, by 
simple changes, could be adapted to gas 
lighting. In Europe the conditions are 
quite cifferent. Gas lighting is still a 
subject for the best efforts of the fixture 
designer, and the prevailing ideas of de- 
corative art as applied to fixture construc- 
tion are found exemplified quite as much 
in gas fixtures as in electric. As we have 
stated before, the Art Nouveau school of 
decorative art apparently dominates the 


entire field in Europe at the present time, 
showing its influence in wall papers, car- 
vets, tapestries, jewelry, in fact all articles 
which are subject to decorative treatment. 
Among the designs of lighting fixtures 
almost no other school of art is shown. 
The examples illustrated are taken from 
the catalogues of English and German 
manufacturers, and will give some idea 
of the lines along which foreign designers 
are working. Whether or not this school 
of design will become generally popular 
in this country remains to be seen. So 
long as the present tendency toward 
“period” furnishing continues it is obvious 
that all forms of new art will be held in 
abeyance. The motifs of this new school 
of art are so different from what we have 
been accustomed to that in many respects 
it appears strange, and pussibly uncouth; 
but, like fashions in dress, familiarity soon 
removes such conceptions. 
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Symbolism and Art 


By Basserr JONES, JR. 


In the paper on “Church Lighting” read 
before the Philadelphia section of the Il- 
luminating Engineering Society on April 
24th, 1908, Mr. Emile G. Perrot makes some 
remarks on the symbolism of art that re- 
quire some further examination and ex- 
planation. In the form in which they are 
given these remarks may be quite mislead- 
ing as to the true meaning and value of the 
term. 

We may first ask ourselves what a sym- 
bol is. Symbols are forms or objects that 
stand as representing other forms, objects, 
meanings or ideas. As such, we may 
classify symbols as: Substitutive symbols, 
suggestive symbols, and expressive sym- 
bols. Substitutive symbols are used to 
economize thought and the attention is 
fixed on the sign and not on what it 


expresses. Such symbols are the signs of 
mathematics. Suggestive symbols are of 
the most rudimentary description and 


serve to arouse the memory through as- 
sociation. A string tied about the finger 
to remind one of an errand to be done is u 
good example of the suggestive symbol. 
In expressive symbols, on the other hand, 
the attention is not fixed on the sign, but 
upon what it expresses. Words are good 
examples of expressive symbols, for here 
we find, as Mr. Perrot points out, that it is 
what the symbol expresses that occupies 
the attention of the reader and not the 
sign itself. But more than this, the ex- 
pressive sign can be taken by itself if 
its full intent is to be developed. The 
environment or context of the expressive 
symbol is an essential factor in its miean- 
ing. Thus the word “water” alone is the 
barest of abstractions, and conveys little 
if any impression of the real meaning in- 
tended unless we try to understand the 
purpose with which it was spoken or writ- 
ten. We cannot agree beforehand upon 
any more meaning for the word than that 
it shall represent the simple element. 
The qualitative and quantitative meanings 
which give it a linguistic value are left 
for the other forms of expression to convey. 
How different the meaning of the word 
when uttered by the lips of the traveller 
who, lost in the unexplored wilderness. 


first views the distant sea from some bar- 
ren hill-top, and when gasped with the last 
breath of the dying soldier! 

Or, in the case of the visual sign, what 
similarity is there between the meaning 
of the Egyptian’s hieroglyphic and the mad 
swirl and rush of Turner’s ‘Tempest’? 
As for the first we can say without fear 
of contradiction that it acquires such di- 
rect meaning as it possesses through pre- 
vious agreement on the part of those con- 
cerned, but who shall we say agreed be- 
forehand to acknowledge the latter as in 
any sense representing water as such? 
Certainly no one earlier than Turner ven- 
tured to express the form of water in a 
similar way, and no one has since pos- 
sessed the ability to imitate his methods. 

It is a common error to imagine that art 
seeks to represent nature—to copy it with 
all due regard to detail—and to symboliz« 
it with the intention that the physical 
reality shall be represented in acceptable 
form. Yet, if such were the case, hw 
inadequate and futile must all art be wien 
compared to its supposed original! If art 
is a symbol for reality then by all means 
let us have the reality for it must be in- 
finitely more perfect and complete. The 
facts, however, remain, that no natural 
landscape is half so perfect as a “Con- 
stable’; that no “real” language is half 
so expressive as Hamlet’s; that no natural 
formation is half so grand as Durham, ai:d 
that no human form is helf so graceful 
as Psyche’s. 

Of course we do not believe that Mr. 
Perrot intended to express any such crass 
and unrefilective realism as the above. He 
undoubtedly means that the reality sym- 
bolized by art is the reality of ideals. But 
the question may be asked, which is the 
symbol and which is the art? Are the 
written musical symbols in themselves art, 
or, is the art itself the thing that is sym- 
bolized? Surely, if it is sufficient to define 
art aS symbolic representation of reality, 
then, since such symbols are certainly to 
be classed as expressive, what distinction 
can we draw between the art of Keats and 
the dullest prose, or between the printed 
score of a Beethoven symphony and the 
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tame and hopeless page of the latest pop- 
ular song? In either case the symbols, as 
symbols, may be equally good in one as in 
the other, so that the distinction must be 
naturally drawn altogether outside of the 
symbols, and is a matter of comparison be- 
tween what the symbols stand for and 
not a matter of comparison of sym- 
bols. Art, to anticipate, is not a case 
of symbolic representation of reality; it is 
reality itself. The art of music lies not in 
the printed page, but in the expressive 
concordance of sounds; the art of poetry 
lies not in the printed words but in the ex- 
pressive concordance of meanings; the art 
of the painter lies not in his ability to 
abbreviate nature, but in his power to see 
in nature a certain expressiveness which 
he seeks to interpret into a concordance of 
sensations aroused by harmonious ar- 
rangements of colors and lines. Nor does 
art “stand for” this expressiveness. It is 
the expression itself interpreted to sense 
through the mediums of sense. Art is no 
more symbolic of reality than a transla- 
tion of a work in a foreign language is 
symbolic of the original. 

This question of Symbolism in Art has 
been so thoroughly thrashed out and dis- 
posed of since the days of Aristotle that it 
seems almost impossible that it should 
still be held as. an adequate definition. 
Yet it is in a large measure just this fact 
that stands in the way of the appreciation 
of the best in art. Quite the reverse to Mr. 
Perrot’s statement, we may say that if art 
is taken to be a symbol of reality its truth 
as a means of expression must forever re- 
main a hopeless enigma. That there is a 
symbolic form of early art, so-called, is 
true, but this art is the result not of ex- 
pression, but just of the lack of ability in 
the artist to find adequate expression for 
his ideals, or rather it is due to the fact 
that the ideal has not so shaped itself that 
it is capable of concrete embodiment. The 
ideal has, so to speak, not yet found it- 
self, and such art remains crude in mean- 
ing, although often grand through the ex- 
pression of the mental struggle in which it 
had its origin. 

We have said that art is reality and this 
statement requires some further elucida- 
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tion. We may distinguish in experience 
two orders of facts to which we attribute 
the characters of actuality, reality, and 
truth. These are the world of inner ex- 
perience—the world of sense, feeling and 
ideas—and the world of outer experience— 
the world of matter. We are prone to give 
the common title of reality with some em- 
phasis to the latter because we find that 
the “things” of the outer world possess an 
apparent fixedness and independence of the 
objects of the inner world. Yet we may 
point out that while the “things” of the 
outer world are in truth real, yet their 
reality in the popular sense is primarily 
presented to us as a chaos of accidental 
forms and behavior, into which we read 
some semblance of order only through the 
operations of the inner world of ideas. 
The outer world only becomes a known 
world as it becomes for us a world of ob- 
jects for thought, and thus the distinction 
between inner and outer is seen to fall 
within the known world—within the 
known world of ideas and facts—and not 
between this world and some other un- 
known world. The essential reality of this 
world then does not reside in the mere 
compelling contact of the outer with the 
inner, but is due to the common idealiza- 
tion of both its aspects. Indeed, from one 
point of view, we may say that we live 
only by the power which ideas possess to 
compel the outer world to fulfill the ends 
of purpose. 

The fact that the outer world does pre- 
sent to us the means for the fulfillment of 
the meaning of ideas gives it an import or 
value that it would not otherwise possess. 
The facts of outer world then are not 
ultimate things, but elements in a larger 
whole of ideas. And this unity is pre- 
sented to us not in the immediate contact 
of “things” but as a form of experience the 
reality of which is immediate and absolute. 

It is this reality—tthe reality of the ideal 
experience—that art seeks to present in a 
characteristic form of expressiveness. And 
it presents this experience not through 
the medium of symbols, but directly 
through the same channels through which 
all experience is presented, namely the 
channels of sense 
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Theory and Technolo oy 





The Spherical Candle vs. The Lumen 


By Cart, HERING. 


The advantages of using the quantity 
called flux of light, in photometric calcu- 
lations, aS recommended many years ago 
by that able pioneer Blondel, are being 
more generally recognized. As long ago 
as 12 years, the use of this quantity in 
numerical calculations was emphasized to 
the world by the excellent and very credit- 
able work of the Geneva Congress or Con- 
ference, which established a uniform and 
rational system of units, definitions, and 
terms. This Congress did not have as 
Official a standing as some other inter- 
national meetings did, because some coun- 
tries did not participate; and its conclu- 
sions were not adopted by subsequent 
congresses, probably because there was 
some hesitancy about fixing the numerical 
value of the unit of intensity (candle) at 
that time; this unit is the basis of that 
system, the others being defined in terms 
of it, hence its numerical value was neces- 
sary for fixing the numerical values of 
the others. But the system of units as a 
system, independent of their numerical 
values, can be considered by itself, and 
when thus considered, the result of that 
congress was unquestionably a very valu- 
able and creditable piece of work, even 
though all nations were not represented. 
The writer has criticized* one feature in 
this system but it is a minor one and does 
not affect its main features. In this Ge- 
neva system of units, the importance of 
flux was pointed out, the unit was named 
the lumen, and was made equal to one 


* Elec, World, Sept. 26, 1908, p. 673. 


unit of inteusity multiplied by one abso- 
lute unit solid angle, or to one unit of 
“illumination” multiplied by one unit of 
surface; both definitions amount to the 
same thing in that particular system be- 
cause it is based on the absolute unit of 
solid angle. 

In this country the same name lumen 
has recently come into use, but not with 
the same numerical values. It is some- 
what as though we had adopted the foreign- 
er’s meter here but had made its value 
equal to our yard, in which case we would 
have to distinguish between our meter and 
the original meter used abroad. But the 
difference in the case of the two lumens 
is small, and as the intensity is the funda- 
mental quantity in this system, while the 
lumen is derived from it, it is not unrea- 
sonable for us to define our lumen in 
terms of our candle, especially as the unit 
of intensity unfortunately still differs in 
its numerical value in different countries, 
and as long as it does, there is no good 
reason why the lumen should not differ 
in the same way. Hence, in the opinion 
of the writer, it is not immproper for us to 
define our lumen in the way we do, pro- 
vided it is clearly understood that. its 
numerical value differs in the same way 
from its value in other countries where 
it originated, as our standard candle differs 
from their respective standards of inten- 
sity. The more important of these differ- 
ences is the one existing between our 
lumen and that based on the hefner unit; 
the numerical relations between these two 
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lumens are: 
our lumens=lumens based on hefner x 0.88 


The much smaller difference between our 
lumens and those in France and England 
may not exist much longer. 

Since the recent more general iutroduc- 
tion of the lumen in this country, the ques- 
tion has arisen whether the well known 
quantity called a spherical calidle is aiso 
a correct measure of flux; and if so, whe- 
ther there are any advantages in using it 
besides the lumen. 

Considering the last point first, it is 
like using both the gallon and the cubic 
yard as measures of volumes. There is 
no reason why the railroad engineer could 
not measure his earth works in gallons and 
the wine merchant measure his beverages 
in cubic yards, but they would no doubt 
both object to abandoning the unit best 
adapted to their needs. Hence the reten- 
tion of both the liter and the cubic meter 
in the metric system. A more. direct 
analogy is our method of measuring plane 
angles; we use the circle as the unit when 
we speak of simple fractions of it like the 
semicircle, and the quadrant, and we use 
degrees as the unit for other than these 
simple fractions. There seems to be no 
good reason why the existence of this very 
useful unit called a degree, should bar us 
from using the whole circle or simple 
fractions of it, whenever it is more conven- 
ient to do so. The spherical candle as a 
measure is quite analogous to the circle 
and the lumen to the degree, or still more 
directly to a third angular unit called the 
radian which is very seldom used. 

A spherical candle, as its name implies, 
is the radiation from a candle throughout 
a whole sphere, and a hemispherical candle 
the radiation throughout a hemisphere; the 
flux in the latter case is, of course, half 
that in the former. The term “candle” is 
the same in both, but the solid angle is 
only half as great in the latter. The 
terms “spherical” and “hemispherical” 
therefore apply to the respective solid an- 
gles in the well known formula: 


flux=candles X solid angle. 
or in other words, the unit solid angle is 


here taken as the whole sphere, any other 
angles being expressed in fractions of a 
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sphere, just as was cited above for plane 
angles expressed in fractions of a circle. 
Spherical candles therefore represent the 
product of an intensity (candles) and a 
solid angle, and they consequently measure 
flux in terms of the whole sphere as the 
unit, while lumens measure it in terms of 
the absolute unit solid angle (the ster- 
adian); this is the only difference between 
them. To reduce one to the other, there- 
fore requires multiplying or dividing by 
the factor 47, because there are 47 or about 
12% absolute units solid angle in a whole 
sphere, just as there are 360 degrees or 
27 radians in one whole circle. 

It follows from this that whenever the 
flux from a point source is to be calculated 
for the whole sphere or for any simple 
fraction of it like a hemisphere, it is much 
simpler to use the spherical candle as the 
unit of flux instead of the lumen, as one 
then does not have to multiply by the 
troublesome factor 7. In fact this is what 
we have been doing (perhaps unconscious- 
ly) for years before the introduction of the 
lumen, when we spoke of spherical and 
hemispherical candles; it was not then 
called flux, although it really was a meas- 
ure of flux. And we are still using the 
spherical candle as a measure of flux, 
although often unconsciously, in the very 
common expression for the so-called “effi- 
ciency” in watts per candle, (by which, 
of course, is meant the spherical or hemis- 
pherical candle,) because an efficiency must 
always be the quotient of two like quan- 
tities, hence spherical candles must be the 
same kind of a quantity as watts, and 
watts (power) are quantities of the same 
kind as lumens. It would be violating 
one of the first principles of mathematical 
physics to calculate an “efficiency” from 
two physically unlike quantities. 

Moreover this expression could not have 
meant anything else, because a relation 
between watts and candles as such (that 
is, intensity, or flux density) would be 
physically absurd, meaningless, and use- 
less, aS one watt can generate any number 
of candles in the same lamp by simply 
condensing the beam of light more or less; 
such a relation must therefore include the 
size of the angle through which this inten- 
sity is radiated; hence to have any rational 
meaning, some angle must be implied or 
stated; this angle is the sphere or the 
hemisphere as the name shows. Hence the 
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term. spherical or hemispherical candle 
must be understood to include the angle 
in order that the well-known expression 
watts per spherical candle has a rational 
physical meaning; a spherical candle must 
therefore be and always has been a true 
measure of flux. 

To abandon the use of the spherical 
candle as a unit of flux in favor of the 
lumen, would therefore be to abandon that 
most common of all photometric relations, 
watts per candle; in the opinion of the 
writer an attempt to do this would not only 
be hopeless, but even very unwise, as it 
would necessitate multiplying by the trou- 
blesome 47 every time we wish to state 
this very common relation, the so-called 
efficiency, while now we only multiply by 
unity, because the flux stated in spherical 
candles is numerically the same as the 
candles, for the whole sphere, which is now 
the unit solid angle. It would involve an 
enormous amount of calculation to always 
have to divide or multiply by 4m in order 
to give this very common figure in other 
terms than spherical candles, because in 
by far the majority of cases, the flux refers 
to either the whole sphere or to a hemis- 
phere, and for these the lumen is an awk- 
ward unit to use on account of this 47. 
Any attempt to abandon the spherical can- 
dle as a unit of flux, would therefore 
greatly increase mathematical calculations, 
where they are now the ideal of simplicity 
and would unquestionably meet with a 
storm of disapproval from those who real- 
ize what it would mean. 

In some other calculations, on the other 
hand, the lumen is the simpler unit to 
use; and in still others the w factor must 
be used no matter which unit is chosen. 
Hence in the writer’s opinion the wisest 
plan is to retain both units and use that 
one which is the most convenient in the 
particular case, just as was done with the 
gallon and cubic yard, the circle and degree 
(or radian), the liter and cubic meter, the 
watt hour and coulomb, the horse-power 
and the kilowatt, the dyne and the gram 
as forces, etc.; there is no lack of prece- 
dence for doing so. Numerical calculations 
must necessarily always give the same 
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result whether the one or the other or both 
are used; this, it is believed, is not ques- 
tioned. In a recent paper before the Illu- 
minating Engineering Society, the writer 
has given a collection of formulas in 
which all those involving flux are given in 
terms of both units, so that the one which 
is simplest for any particular case may 
be readily selected. 

Another physical proof .that spherical 
candles are true measures of flux, is the 
well-known relation 


lumens=47 spherical candles. 


In this the factor 47 is a mere number or 
ratio and therefore has no physical dimen- 
sions. But according to a _ well-known 
principle in physics, the physical character 
of a quantity cannot be changed by multi- 
plying it by a mere number; hence if this 
relation is a correct and complete equa- 
tion, as it seems to be, the two quantities 
lumens and spherical candles must be of 
the same kind physically, that is they must 
have the same dimensions and are there- 
fore both flux. This and the other proofs 
given above, seem to show that this is a 
matter of fact and not of opinion. 


Another very good reason for retaining 
the spherical candle as a unit of flux, is, 
that it is a well-known and much used 
term, while the lumen is a new and less 
familiar one, which many would no doubt 
hesitate to use until they are accustomed 
to it. Hence a gradual change from the 
one to the other would seem to be prefer- 
able to a sudden one. 


In the writer’s opinion we should al- 
ways act in accord with the Bureau of 
Standards at Washington in all matters 
concerning the numerical value of units in 
other countries, and, in this connection, it 
may be of interest to state here that while 
this Bureau has in no sense adopted any 
specific unit of light flux, it has been its 
custom in measuring light to use the lu- 
men, taken, however, in terms of the candle 
maintained at that Bureau instead of in 
terms of the hefner as originally defined by 
the Geneva Congress. 
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Recent Progress in the Voltaic Arc 


(CONTINUED. ) 


By Istpor LADOoFF. 


Subsequently to German patent 114242 of 
Sept. 25th, 1899, claims carbon pencils con- 
taining not less than 3 per cent of an ad- 
dition having in view a favorable modifi- 
cation of the slags. A German patent, 
118867, of Oct., 1899, claims a flux com- 
posed of Silicates Nacl, No2, Co3, K2Co3, 
Tio2, tartaric acid, etc. As can readily be 
seen the Bremer electrodes were rather 
complex in their composition and essen- 
tially did not represent anything new. 
None of the defects of the mineralized pen- 
cils of his processes were removed. What 
was new in Bremer’s lamp was its me- 
chanical features, with which we have 
here nothing to do. 

Bremer’s carbons revealed the fact that 
the metallic fluorine salts used by him are 
not decomposed in the arc or if they are 
decomposed, combine again. 

The following table elucidates the effects 
of the addition of various proportions of 
chemicals on the voltage and amperage of 
the are and light efficiency: 


cS) 
me a © bq 
8 be © a ee oe g 
fee peewee santas 
, ores se eR 
aS Bere z fe 2245 
1 CaO 25 44.5 $8.02 221.1 136 
Q « 5.0 45.5 7.95 235.1 184 
2a aa 9.9 44.6 7.95 226.3 153 
4 Ca Fo 2.6 45.0 7.95 232.9 174 
Bie 495 442 8.00 241.5 212 
6 « 10.2 45.0 8.00 273.6 435 
7 MgO 26 44.9 7.94 191.4 71.8 
Soak 5.0 44.5 7.99 200.4 87.6 
igen 10.0 44.1 7.99 185.4 63.8 
10 Me Fo 2.6 448 7.97 200.3 86.6 
ieee 51 44.2 8.01 215.9 122.0 
jolee ee tine ty 287-06 ~ 201-9. 89.6 


The figures in the last column are rela- 
tive values per watt not recalculated to 
C. P. as we are only concerned here with 
comparative data. The advantages of 
fluorides over oxides are rather marked. 
As to the belative value of fluorides of 


the same metals the following table will 
enlighten us: 


Quantity 
added in 
per cent. 
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Efficiency 
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10% of Ca 
is equi- 
valent to 
143.3 % 
CaFe 2 
when the 
equi- 
valentCa 
Low hee 
same in 
both che- 
micais. 
12520 OO) 7 :94-°4.41-218.5 129 

The influence of the contents of fluorine 


when the quantity of metal in the com- 
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pound is identical can be seen from ex- 
periments 7 and 8, to be 7.4 5.0, from 
experiments 9 and 10, 7.3 : 4.9 and from 
experiments 11 and 12, 9.25 5 in -favor 
of the fluorides. 

The following table proves the import- 
ance of fluorine compounds in the mineral- 
ized pencils. 


g wn 
- >a 4 a 5 > 
= pF tac a, 20 @O4 & 
= Per E 2S gkEe 
oO a a > < Se MNS 
CaO 2.9 §44.3% 6,93 220.9 135 
= 5.0 44.2 °-7:92 232.2 172 
s -9.9 Not measurable on ac- 
count of excessive flag- 
ging. 
C-Fo5 2.65543.8e 9.00 242.5) 2iG 
a 4 OOH AAD 189 a BO Seo, oad: 
y 10.25 A532 4-88 62 10,0— 396 
The influence of the fluorides consists 


probably in their action as fluxes on the 
other mineral constituents of the carbons. 
The success of Bremer invited other in- 
ventors into the field of mineralized pen- 
cils. E. Raasch stepped forward in 1892 
with propositions for Electro-Bengalic are 
light electrodes. All known and many 
small concerns manufacturing are lamps 
and carbon electrodes entered into the 
field of mineralized carbons and flaming 
arc lamps flooded the market. 

The General Electric Co. (German pat- 
ent 134732 of Aug. 8, 1900) claims the use 
of waterfree halogen salts, silicates along 
with CaF2. The metallic compounds se- 
lected according to their spectra are 
claimed not to attack the glass globes of 
lamps. Siemens Bros. & Co. (German pat- 
ent 144463 of Oct. 138, 1900) monopolize 
the Nitrides of the rare earths on account 
of their high resistivity to heat and high 
contents of metals. Herman J. Keyster 
(German patent 137809 of Oct. 6th, 1901 
and 138467 of Sept. 8, 1901, also 141734 of 
Oct. 20, 1901) recommend the use of car- 
bides of metals. In order to protect from 
decomposition carbides unstable in the 
presence of moisture it was. advised 
to use hygroscopic materials in a special 
receptable near the are and also to 
enamel the electrodes with a waterproof 
compound. C. R. Boehm of Charlotten- 
burg suggested in 1902 for a coring ma- 
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terial a conglomeration of one part of 
finely pulverized Na 1 Ca and Mg fluorides 
with one part of carbon powder with some 
binder in the shape of a paste which, with 
eventual addition of a silicate, is squirted 
into the core. The Magnesium fluoride is 
dissociated in the are and the freed met- 
allic magnesium reduces the other salts, 
so that the spectrum of their metals ap- 
ppear in the arc )?( The quantity of the 
fluorides to be used is determined in ac- 
cordance with their equivalent weights. 
The Union Electric Co., (German patent 
149718 of Sept. 10, 1902) claims an elect- 
rode with two mantles of which one is 
melting at a low temperature and vola- 
tilizes readily (the inner mantel) and the 
other is composed of refactory substances 
of high melting and vaporization points 
(outer mantle). The latter contains ox- 
ides of comparative low conductivity. Mr. 
Lilienfield (German patent 1538085 of Oct. 
23, 1902) adds the minerals to the binder 
(tar or pitch) previous to the addition of 
the carbon, in order to avoid loss of the 
light giving substances. Robert Hopfeld 
(German patent 150687 of Jan. 14, 1903) 
heats the cored pencils at a temperature 
not higher than 450 degrees C. for the 
same purpose. Bros. Siemens Co. (Ger- 
man patent, 152833 ‘of Jan; 14,1902) use 
Magnesium fluoride and other salts in 
quanities corresponding to their atomic 
weights. As the mineralization of the car- 
bon pencils increases their electric resis- 
tance, it was considered ? 

tance, it was considered useful to coun- 
teract this tendency by incorporating into 
the core metallic wires. Another way of 
attaining the same result is the use of 
compensating resistances in the lamp so 
as to keep the arc tension approximately 
constant (German patent 148880 May 10, 
1903) and (151509 of June 18, 1903. In 
order to reduce the formation of slags 
without the corresponding dimution of the 
quantity of minerals in the carbons (Ger- 
man patent 147724 of Mar. 28, 1903) pro- 
poses to raise the temperature. This is 
claimed to be accomplished by the intro- 
duction of KNos, KClog, BaO» and similar 
substances into cores symmetrical with 
the axis of the pencil and in their total 
area equal to % of the crosscut of the 
pencil. : 


(Continued in next tssue.) 
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The Second Annual Convention of 
the Illuminating Engineering Society 


The event of the year in the calendar 
of illuminating engineering was carried 
out with the most eminent success in 
Philadelphia, during Monday and Tuesday, 
the fifth and sixth of this month. Two 
hundred forty-seven members of the so- 
ciety registered their attendance, together 
with one hundred fifty-seven visitors. The 
membership of the society at the present 
time is nine hundred ninety-two. When 
it is considered that the society is national 
in its scope, and that its members are 
scattered from the Pacific coast to the 
Atlantic, the proportion of attendance at 
the convention will be seen to be extremely 
gratifying. 

The program of papers would have been 
a credit to any scientific society. They 
were generally short, and contained an 
unusual amount of original matter. Both 
the papers and the discussion will form 
a prominent and valuable addition to the 
literature of illuminating engineering. 
The number of papers which were reports 
of original investigations undertaken for 
the special purpose of establishing the 
facts in regard to matters that were either 
imperfectly understood, or upon which no 
authoritative data was obtainable, formed 
a considerable portion of the whole num- 
ber presented. It is papers of this kind 
which show the actual value of the society, 
and establish it upon a permanent found- 
ation. There are many interesting but 
minor matters of fact and opinion which 
are proper subjects for the consideration 
of the several sections at their regular 
meetings; but the convention. papers 
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should deal with the fundamentals of the 
subject, and so far as possible with the 
results of research. 

A distinct gain in the value of the con- 
vention was the method of presenting the 
papers in abstract, instead of having them 
read in full, a plan which we urgently 
suggested sometime ago. This gave the 
majority of the time for their discussion, 
which proved still too short to bring out 
all that the members had to say. 

The entertainment committee must cer- 
tainly be congratulated upon the success 
of their part of the convention, and as one 
of the visiting members aptly remarked, 
“Philadelphia has forever absolved itself 
from the indictment of being ‘slow’.” 

A new feature, and one much to be com- 
mended, was the exhibit that was shown 
during the convention. While the space 
available for this was comparatively small, 
and the exhibits in point of number not 
numerous, they were exceedingly instruc- 
tive and admirably arranged. Further- 
more, the exhibit was entirely free from 
any commercial or advertising feature. 
We do not recall ever having seen con- 
densed into so compact a form so many 
items of educational value and historical 
interest. The spectator who would have 
seen and understood each of the exhibits 
shown would have had a fairly compre- 
hensive knowledge of the technology of 
illumination. Practically every commercial 
light-source was shown; and in many 
cases their evolution as well. The effect 
of the different light-sources on color 
was also admirably demonstrated. The 
various instruments for measuring light 
were likewise shown. For the success of 
this admirable exhibition the committee, 
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headed by Mr. J. B. Clumpp, is deserving 
of all praise. 

All told, the convention was an unquali- 
fied success, It did not place illuminating 
engineering on an established basis, for 
this had already been accomplished more 
than a year before; it strengthened this 
foundation, and raised the super-structure 
another full story. 


The Meaning of Photmetric Units 


One of the most important papers pre- 
sented to the convention was that of 
Mr. Carl Hering, which treated of the 
meaning and mathematical relation of the 
various photometric units and quantities 
at present in use throughout the world. 
The paper was profusely an attempt to 
clear up some of the “mistiness” that 
overhangs this important part of the 
illuminating engineering field. That such 
mistiness prevails is a fact only too evi- 
dent to both the beginner of the science 
and the most technically trained practi- 
tioner. No better evidence of this. is 
wanted than the fact that Dr. Sharp, who 
has spent years of study in the line of 
photometry, and who should be qualified 
to speak, flatly denies the correctness of 
the definition of one of the fundamental 
units of photometry as set forth by Mr. 
Hering, who is equally well qualified to 
pass upon such matters. We may expect 
doctors to disagree on matters of opinion 
and minor details, but that two equally 
well known and authoritative doctors 
should radically disagree upon the funda- 
mental units of the science is a painful 
demonstration of the inadequacy and am- 
biguity which runs through the whole 
terminology of the mensuration of light. 


To be specific, Mr. Hering gives mean 
spherical candle power as a measurement 
of flux of light using one spherical candle 
as a unit, while Dr. Sharp declares that 
spherical candle power is not a measure 
of flux at all, but of intensity. The num- 
erous units at present in use in the 
different countries of the world in the 
science of photometry are a result of the 
earlier and cruder stages of evolution of 
the science, and not only vary in the 
different countries, but exhibit the same 
kind of crudities that still persist in the 
English system of weights and measures. 


hhorse-power, 
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The great pity is that these units and 
terms have been sufficiently long used 
to gain the authority to custom, and 
against that authority it is almost useless 
to appeal—as witness the attempts to 
introduce the metric system in this coun- 
iry. The sooner the present misleading 
and misunderstood terms are corrected the 
better it will be for the progress of the 
science. The great desideratum is prompt 
action, for the use of the terms is rapidly 
increasing, and custom is being strength- 
ened at the same pace. In regard toa 
several of the units it is extremely doubtful 
if a change could be made. The most suc- 
cessful results will undoubtedly be ob- 
tained along the line of compromise and of 
fixing definite meanings to terms already 
in use, rather than in the establishment of 
new ones. 


As to the meaning of the term spherical 
candle-power, which developed such radi- 
cal difference of opinion, it seems to us 
that it is one of the terms to which custom 
has already fixed a meaning that is gener- 
ally understood and likely to prevail. 
From the purely theoretical stand-point 
mean spherical candle power wili be 
found at the least analysis to represent 
intensity of rays, or, as Mr. Hering puts 
it, “flux density’; but since the entire 
flux, or quantity of light, emitted from a 
light-source is directly proportionate to 
the average intensity or ‘flux density” of 
the rays in all directions, such intensity 
may be taken as a measure of the total 
flux of light, and this is the sense in which 
the term has been commonly understood, 
and is commonly understood at the pres- 
ent time. Thus, two light sources of 
respectively eight and_ sixteen mean 
spherical candle-power give out quantities 
of light (flux) in the ratio of eight to 
sixteen. It is entirely logical, therefore, 
to consider one spherical candle as a 
unit of quantity, or flux of light. To deny 
this and insist on restricting the meaning 
of the term to the purely mathematical 
basis is to add confusion to a matter that 
is beginning to clear itself up. Flux, or 
quantity of light, involves two quantities 
in its measurement, in other words, must 
be measured by a derived unit. In using 
derived units it is not customary to state 
the quantities involved; as for example, 
which involves force, dis- 


tanee and time. So in the term, mean 
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spherical candle-power, the only qualifi- 
cation necessary to give it absolutely the 
Same significance as the lumen is to un- 
derstand that spheres of unit radius are 
used. Furthermore, taking the candle- 
power as a unit of measurement of inten- 
sity, the spherical candle-power is as logi- 
cal and scientific a unit as the lumen, 
and as Mr. Hering points out, for many 
purposes, is much more convenient to 
use. To deny its legitimacy, or to cast 
doubt upon its scientific accuracy is a 
step backward in the urgently needed 
efforts to clear up the mists that have too 
long befogged the understanding of photo- 
metric terms. 


The Third Annual Meeting of the 


American Gas Institute 


This meéting will be held in New York, 
October 21, 22 and 23. A. comprehensive 
list of papers has been prepared, and a 
considerable number of reports of com- 
mittees will also be presented. The attrac- 
tive entertainment program for ladies and 
visitors includes a banquet at the Hotel 
Astor; a theatre party to the Hippodrome, 
an automobile trip around New York, and 
an excursion up the Hudson to West 
Point. 

The majority of papers are on subjects 
involving gas engineering and technology. 
In the field of illuminating engineering a 
paper will be presented by Mr. Thomas J. 
Little, Jr., on “Better Gas Illumination”, 
and a paper by Mr. Charles O. Bond on 
“Some Further Remarks on the Photome- 
try of Gas.” The Committee on the Unit 
of Light will also report through its chair- 
man, Mr. W. H. Gartley. 

The importance of the work which may 
be accomplished by the American Gas 
Institute need not be enlarged upon here. 
What may be accomplished by thorough 
organization and enthusiastic co-operation 
has been sufficiently demonstrated by the 
National Electric Light Association and 
other similar organizations. It is “up to” 
the Gas Institute to demonstrate that it 
is as keenly alive to the possibilities for 
advancing the interests of its members, 
and as aggressive and progressive in 
working to this end as are its sister as- 
sociations. 
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Fake Illuminating Engineering 


There is a period in the evolution of 
every branch of science or discovery in 
which only the results are known to the 
public, which by reason of ignorance as to 
the cause, possess more or less the char- 
acter of mysteries. As ignorance is the 
trading stock of the commercial fakir 
and charlatan, such periods are always 
marked by the use of the terminology of 
the science as a mask for fraud. 


Hlectricity has been probably the most 
fruitful source of such faking of any of the 
great branches of natural science; and 
general knowledge upon this subject is not 
yet sufficient to put these frauds out of 
business. Electric belts and hair brushes, 
magnetic insoles, and numerous other like 
articles are still sold by the thousand. 
There is nothing easier to juggle with than 
light, and light from electricity furnishes 
a combination which it would be hard to 
beat for the purposes of the commercial 
fakir. 

Illuminating engineering is a new, 
strange, and high-sounding term, and con- 
sequently offers an enticing field for the 
charlatan; a field that is by no means be- 
ing left uncultivated. In a few cases it has 
been used for purposes that are essentially 
crooked, and intended to deceive; in other 
cases it has simply been used as a cat’s 
paw with which the salesman for some 
particular kind of lighting device might 
pull his chestnuts out of the fire. 


Mr. Norman Macbeth, who is familar to 
our readers through his frequent contri- 
butions to the pages of The Illuminating 
Engineer, has a very vigorous and char- 
acteristically outspoken article in a recent 
issue of the “Dry Goods Economist,” in 
which he touches upon a number of vaga- 
ries of the present day illuminating engi- 
neering—“as she is engineered.” Mr. Mac- 
beth enjoys the distinction of being abso- 
lutely independent, and free from all en- 
tangling alliances. Furthermore, like 
Lawson, he “knows the game,” from the 
innermost secrets of the meter and the 
lighting contract to the photometric meas- 
urements of illuminating results. 


In the case of gas it is simply a case 
of so much per thousand feet, with practi- 
cally no opportunities for befuddling the 
user as to the amount of his bill; but the 
electric contract is quite different, and is 
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not always drawn so that “he who runs 
may read,” but rather that “he who reads 
may run,” either to the company with a 
vigorous kick, or away from the electric 
light all together. After the illuminating 
engineer has performed his work conscien- 
tiously and successfully, it may happen, as 
Mr. Macbeth points out, that the saving ef- 
fected goes into the lighting company’s till 
instead of that of his client. This 
is a short sighted policy, and bound to 
react against the lighting company sooner 
or later. We know a case where a cus- 
tomer, towards the end of the month, had 
to run all the lights twenty-four hours a 
day in order to reduce the lighting bill. 
It is such palpable absurdities as this that 
have been largely responsible for the crea- 
tion of public utility commissions. Laws 
are made necessary by those disposed to 
be lawless. 

Mr. Macbeth pays his respects 
“salesman illuminating engineer’’, 

He then describes the “reflector illumi- 
nating engineer,’— the man who puts ina 
four candle-power lamp with a concen- 
trating reflector in place of sixteen, and 
pockets half the difference in the cost of 
current. This kind of fakir we fully ex- 
posed in one of the early issues of THE 
ILLUMINATING ENGINEER, and happily 
his race is nearly run. 

Again, “there is the illuminating engi- 
neer who sells scientifically designed fix- 
tures, and who rarely considers the pro- 
blem of proper installation and the result 
of illumination,—his business being to 
exploit scientific fixtures and secure or- 
ders for the factory.” 

Finally, Mr. Macbeth likens the illumi- 
nating engineer to a physician ‘‘whose 
advice you seek when your body requires 
looking over; you are not as likely to 
go to a druggist and accept patent medi- 
cine as formerly.” He might also have 
added that, at the present time, the pro- 
fessional illuminating engineer is an un- 
licensed practitioner who has assumed 
his title without leave of the law or benefit 
of the clergy, and may be practicing in 
more senses than one. He may base his 
title upon membership in The Illuminat- 
ing Engineering Society, which means 
that he is interested in the subject of 
illumination, at least to the extent of a 
$5.00 initiation fee. This society was right- 
ly started on the broadest possible lines, 
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but the time must _ soon arrive, if 
it is not already at hand, when it 
will become necessary to draw a line 
between the qualified illuminating en- 
gineer and the mere student, or amateur 
of the subject. Illuminating engineering 
is an exact and legitimate branch of 
applied science, and in every way worthy 
of a place among the several branches of 
engineering; but if it is to hold the re- 
spect due to such a branch of learning, 
it must see that its good name is not 
brought into disrepute by being used 
simply to exploit particular lighting de- 
vices or personal and commercial ends. 


Illuminating Engineering as an Art 


The basis of all engineering is econ- 
omy, the achievement of a material re- 
sult with the least amount of material. 
Illuminating engineering had its origin in 
a very legitimate desire to prevent the 
needless and excessive waste of light. It 
is not at all strange therefore, that in 
the pursuance of this aim the apparently 
subsidiary question of ‘looks’ should 
have been given little consideration. The 
comparatively easy task of improving 
efficiency, i, e., of securing results with 
greater economy, and the very striking 
results obtained, have perhaps unduly 
elated the practicing illuminating engi- 
neer and given him a distorted view of 
his profession. Illuminating engineering 
differs from other branches of engineer- 
ing in being intimately and unavoidably 
connected with what may be termed ‘ap- 
plied art.” 

It is not sufficient that a building af- 
ford shelter,—a cave will do that; it must 
satisfy a demand that is equally- urgent, 
namely, the appreciation of beauty, using 
the word in its broadest and most scien- 
tific sense. 

A lighting installation must, of course, 
furnish illumination; but the most sue- 
cessful accomplishment of this end: dves 
not give it any license to offend the eye 
by transgressing the idea of the beauti- 


ful. It is along these lines that the illu- 
minating engineer and architect have 
clashed. It was simply a case of the 


meeting of extremes. The architect saw 
only the artistic side, the illuminating 
engineer only the economical side. Com- 
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plete success can result only by a proper 
combination of the two. A_ sheep-skin 
garment would keep out the cold quite 
as well as seal-skin, but that argument 
will never convince the majority of femi- 
nine humanity that they should wear 
sheep-skin coats, and in fact why should 
they, if they have the price of a seal- 
skin coat, and the latter pleases them 
better? Some lighting accessories ad- 
mittedly waste three-quarters of the light; 
but if the user is aware of the fact, and 
is entirely willing to pay for this waste 
for the sake of satisfying his aesthetic 
taste, who shall say him nay?. 


Illuminating engineers must cuarefuliy 
distinguish between the intelligent selec- 
tion of lighting apparatus for artistic ef- 
fects, which is entirely legitimate and 
beyond their jurisdiction, and the waste 
of light through ignorar:ce of the devices 
used. When the illuminating engineer 
has fully acquainted his client with the 
efficiency or inefficiency of any particular 
scheme or method of illumination, and 
told him how much light must be gener- 
ated to secure the requisite illumination 
by the use of any particular fixture or 
device, he has gone the limit of his pre- 


rogatives. Efficiency alone is by no 
meansasstneseonly ) thing § to tbe at- 
tained in a lighting installation; artis- 


tic effects may be in many cases equally 
important, 


The architect, by virtue of his profes- 
sion, assumes full authority in regard to 
the artistic phases of the question, and 
keenly and often strenuously resents the 
slightest interference in tnis regard. He 
assumes that the illuminating engineer 
is, by virtue of being an engineer, entirely 
incompetent to pass upon any artistic 
problem. Doubtless it is within the 
architect’s “sphere of influence” to handle 
all artistic problems, since he is held 
responsible for the completed building as 
a whole; and there is no particular rea- 
son why the illuminating engineer should 
wish to interfere, except in the case 
where he plainly sees that the fundamen- 
tal purpose of producing adequate illumi- 
nation is going to be frustrated. 
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There is, however, no inherent reason 
why the illuminating engineer should not 
be an entirely competent judge of the 
artistic merits of a lighting installation; 
but this would necessarily require at 
least aS much study of applied art with 
reference to building as would be neces- 
sary were he to become an architect 
instead of an engineer. The design of 
fixtures is very commonly handed over 
to the fixture manufacturer, who, working 
under the general directions of the archi- 
tect, produces the necessary designs. A 
combination of illuminating engineer and 
fixture manufacturer is therefore a legi- 
timate and a good one, as we have already 
pointed out. 

It is not strictly within the province of 
the illuminating engineer to design or pass 
upon the artistic side of fixtures, and 
there is absolutely no excuse or justifi- 
cation for his specifying or interfering 
in the least with this side of the problem 
unless he is called upon to do go, or 
has, by an equivalent course of training, 
made himself competent to do so. He 
must get it out of his head, however, and 
the sooner the better, that the mere pro- 
duction of illumination is always the sole 
end of a lighting installation. 

On the other hand, the architect must 
understand that needless waste of light 
cannot be justified on any grounds. Need- 
less waste of light means more than is 
required to produce the results which the 
architect requires, and this includes both 
the artistic and the utilitarian results. 
The illuminating engineer is an assistant 
to the architect, not an obstructinist. 
The ideal conditions would include the 
mutual and hearty co-operation of archi- 
tect, fixture manufacturer, and illuminat- 
ing engineer, 


Errata 


In the article by Mr. Carl Hering in 
the September issue, page 382, 4th line, 
for “indefinite” read infinite. 

In the August issue, Article by Isidor 
Ladoff, page 341, 43d line in second column, 
10rZ bL read E = bL 
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Correspondence 





From our London Correspondent 

It may be interesting to note that on 
this side, the practically universal adop- 
tion of incandescent gas burners has had 
the effect of decreasing the out-put of 
the larger gas undertakings; especially 
is this the case where the authorities 
have taken the trouble to educate the 
consumer as to the enormous increase in 
illumination and decrease in gas con- 
sumed as compared with the old flat-flame 
burners. We say old, for certainly they 
have passed out of use almost entirely. 

The area of the City of London is quite 
a small one, we mean the London which 
is under the jurisdiction of the Lord 
Mayor and Corporation. This is made 
very apparent upon the perusal of the 
report upon Public Lighting just issued 
by the City Engineer. The number of 
incandescent gas lamps was only 2,765, of 
these 2,678 were square and 87 circular 
lanterns. Consumption per lamp ranged 
from 3 up to 21.75 cubic feet per hour, 
but by far the larger number consumed 
4.25 ecubie feet. High pressure gas burners 
required 10 to 20 cubic feet, one burner 
consumed 100, and six 60 cubic feet per 
hour, The lamps were lighted during 
the day owing to fog on 33 occasions and 
entailed an additional cost of £219. 2s. 
($1,051.68). 

The main thoroughfares are lighted by 
electric arc lamps; there are 400 of the 
older type, the cost of each being $124.80 
(£26): Flame arc lamps are now being 
installed; in Cannon Street eleven maga- 
zine flame are lamps, five of the Oliver 
and six of the Gilbert make have been 
put up; these are suspended over the 
roadway by wires attached to the buildings 
on either side. The maintenance cost of 
the Oliver arcs is stated to be $84.00 
(£17-10-0) per annum. Another enclosed 
are known as the ‘‘Reason” has been fitted 
up on special short columns, the mainte- 


nance cost of these is reported to be 
$60.00 (£12-10-0) per annum. 

In Berlin the Pharos system of lighting 
is being developed, the lamps are es- 
pecially installed for lighting shops. One 
of these lamps with an inverted mantle 
will give, we are told, an illumination 
of 2,000 candles for an expenditure of 
3 cents per hour. The Pharos is a self- 
contained acetylene lamp; they = are 
largely used by automobilists on _ this 
side. 

The illustrations show an arrangement 
of mixing devices particularly applicable 
to inverted burners supplied with inten- 
sified or high pressure gas. It is claimed 
that the particular devices described pro- 
vides for complete mixture of air and 
gas, prevents ignition in the tube, avoids 
carbonization and _ foulness, securing 
complete combustion of the gas. Fig. 1 
shows a vertical sectional elevation. Fig. 
2 a horizontal sectional line A, Fig. 3 a 
perspective view of the burner, broken to 
show the interior; whilst Fig. 4 is a 
horizontal section of the burner on line 
B. The mixing device comprises two 
concentric tubes either cast in one or 
soldered together. The interior tube has 
a number of channels forming air ducts 
on flues. These present the return of 
ignition of the mixed 


the flame or the 
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air and gas at the base of the tube. 
tubes shown at C present a_ series of 
spaces of smaller section at the top, than 
the base. Within the exterior tube D is 
screwed and curved to any suitable form, 
in this tube the burner FE is fitted. Open- 
ings are formed in the external tube to 
allow for the entry of secondary air, 
which associates with the mixture of gas 
and primary air issuing by the upper 
orifice of the internal tube. 

The trend of gas illumination is the 
use of clustered inverted burners. We 
show in Fig. 5 a lamp with bunsen burners 
so arranged that the ends to which the 
mantles are attached lie inside, and the 
air admission Openings outside the heat- 
zone. Hach burner has a separate and 
independent draught, a partition separates 
the burner at the mouth or lower end, 
from the upper portion, in which is the air 
intake. It is claimed that this arrange- 
ment prevents the products of combustion 
from unduly heating the upper portion of 
the burner, or vibrating the air which 
enters the air intake. This is brought 
about by means of a cylindrical chamber 
having in its lower face holes correspond- 
ing in number to the burners; each hole 
is provided with a circular depending 
lip or flange bent outward at its lower 
edge. As there is no central opening 
the draught of air that enters the globe 
on its way to the uptake or fiue, is com- 
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These “pelled to pass through the openings im- 


mediately surrounding the mantles, the 
result being that the tendency to blow 
the flames on one side is overcome and an 


equal incandescence of the mantle is 
assured. 
Many improvements in incandescent 


burners and mantles are being made in 
France. M. Laforce was the first to draw 
attention to the Esperanto incandescent 
burner; this burner will give a field of 
10 candles, with a consumption of 0.355 
cubic feet per hour. In the burner is 
included an improved valve with pressure 


governor, no gauze is used but a fine 
platinum sponge self-kindler has been 
adopted, For these burners of the invert- 


ed type a mantle of Ramie fibre, see Fig. 
6, has been designed; the ends are worked 
into a thick block and are traversed by 
ribs four times their strength, in which 
asbestos has been interwoven. The mantle 
for upright burners is shown in Fig. 7. 
In these mantles, the weaving is from 
below upwards, so that there are no false 
folds. The fibres used are of the largest 
variety and are woven with very slight 
torsion. We are told that these mantles 
do not crack or split, they give a pure 
white light of 120 candles. Even after 
use they can be lifted without cracking. 
They have a life of over 1,000 hours and 
then a light of 100 candles can be main- 
tained. Tests have been made by Dr. 
Bunte who certifies that they will give 
under a pressure of 1.4 to 1.82 inches, 
with a consumption of from 4.45 to 4.55 
cubie feet of gas per hour, a maximum 
light at 30 hours and retain this quite 
undiminished at 150 hours. The mantles 
for inverted burners use 2.79 cubic feet 
of gas at 1.4 inches pressure. 


Accidents through the falling of heavy 
chandeliers are not as common as they 
used to be, for the simple reason that it 
has become the vogue to -use very light 
fixtures for gas illumination. Still a safety 
device for suspended fittings is worth 
describing. M. Ricard, another French- 
man, has devised a special union fitted 
with a toothed wheel in which an inde- 
pendent pawl engages; this is fixed either 
on the ceiling plate (Fig. 8) or else upon 
special union (Fig. 9). It is quite easy 
to make one of the notches of the ratchet 
coincide with the pawl so that inadvertent 
unscrewing becomes impossible. 
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FIGG3G, FIG. 20. FIGs 10: 
There have 


pendants or 


been several adjustable 
gas fittings introduced in 
recent years. We have in this magazine 
called attention to several novelties. 
These chiefly have had adopted to them 
the now very popular flexible metal tubes. 
We have before us something that is dis- 
tinctly new in adjustable pendants. In 
Fig. 10 we give a sectional elevation. In 
this pendant the gas supply is in com- 
munication with a tube or annular cham- 
ber, shown in the diagram A. This is 
closed at the lower end, the pendant 
burner having a chamber B closed at its 
upper end by a rod or closed tube C 
extending upwards, being guided centrally 
within the inner wall of the chamber A. 
Both chambers are connected by a pair 
of jointed tubes EH. F, pivoted to each 
other and to the chambers A, B, or to 
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lateral branches extending from them by 
means of hollow plugs G. H. I. This 
arrangement permits of a free passage of 
gas at any elevation of the pendant, A 
reference to Fig. 10 will explain the work- 
ing of the special joints and tubes. All 
the advantages of the sliding pendant 
and the counter balanced chandelier are 
secured without the dangerous disadvan- 
tages. The illustrations Figs. 11, 12 and 
18 show the pendant respectively drawn 
down to its fullest length, pushed up as 
far as it will go, and hanging at the in- 
termediate distance. A central counter- 
balance weight is used and _= slides, 
noiselessly on the other tube, as shown. 
In this chandelier no _ stuffing box 
water-joint, slide, or rubber tubing is 
required or used. It may be adapted for 
any number of lights and lends itself to 
almost any design. 

There are still uses for Anti-Vibrators, 
notwithstanding the vast improvements 
that have been made in the toughening 
of mantles for incandescent burners. We 
have just received particulars of an anti- 
vibrator for inverted burners and _ illus- 
trate same in Fig. 14. Very considerable 





FIGS 14; 


difficulty has been found in adapting the 
general type of anti-vibrator to the invert- 
ed burner owing to the heat striking 
against the supply pipe and the need of 
providing some kind of pilot. The inven- 
tion under review, which has been made 
in the workshops of Messrs. Sugg & Co., 
of London, has several novel features; 
separate pipes are employed for the main 
supply and the pilot light, these are wound 
into parallel coils—see __ illustration—and 
so form a spring, they are then ied to 
the top of the burner and pilot-light. In 
order to pass the gas supply pipe to the 
pilot-light the opal or porcelain cone of 
the burner is nicked or notched at the 
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edge, instead of being bored through the 
main body. The coiled pipes partially 
support the weight of the lamp, but it is 
further supported from an arm or bracket 
with a spring enclosed in a_ shield to 
protect it from the heat. 

In THE ILLUMINATING ENGINEER 
for last March we briefly described, and 
illustrated a burner, the Methane in which 
rod filaments were used. We now give, 
Fig. 15, an improvement, this burner 
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which is called the Hella Bushlight. The 
filaments take the place of the mantle; 
they are suspended over a bunsen burner, 
as shown, and quickly become incandes- 


451 


The Bushlight has a number of 
rods on filaments fitted into a disc of 
hardened clay; these rods, or as they 
are sometimes called, needles have a 
thickness of 0.8 mm, and a length of 
from 25 to 30 mm. They consist of the 
orium and cerium mixed with a _ paste 
and then subjected to a baking process 
in a kiln or furnace of a temperature of 
about 2,000° centigrade. The process of 
manufacture which is protected by patent 
was described at some length in our pre- 
vious notice. These Bushlights are being 
exhibited, at present only one size is 
manufactured. The filaments can, we 
understand, be made to give off various 
colored lights, violet, blue, red or yellow. 
This is done by means of the introduction 
of certain oxides. This is not all, the 
inventors tell us that the bushes can be 
made to any design, stars, flowers, etc. 
They may be used with petrol gas, acety- 
lene and alcohol, in either portable or 
fixed lamps. Placed over a mixture of 
80 per-cent of air and 20 per cent of gas 
the inventor states that the filaments will 
become incandescent immediately. It is 
said of the Bushlight that “It produces a 


cent. 


‘better light than the best mantle made. 


It is perfectly rigid, and practically ever- 
lasting. It produces a light of uniform 
intensity. Is unaffected by draught, 
wind or rain. Surely such enconiums 
must be convincing but whether the Brit- 
ish public will prove their appreciation of 
this wonderful invention remains to be 
seen; a company is being “prospected”’ 
but meantime the incandescent mantle of 
commerce is selling well. 

CHARLES W. HASTINGS. 

London. 
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The Totem Pole. 


By Gurpo D. JANEs. 


Corrytown was a progressive city with 
one exception, and this exception was in 
the nature of a human being called Thad 
Warde. 

When the city council decided to light 
the streets with gas, Thad became blue 
and endeavored to get up a petition to 
stop the improvements. But no one 
would sign the said petition, after which 
the council smiled up. their sleeves, and 
passed on the third and final reading of 
the ordinance to light the city of Corry- 
town with gas. 

But after the gas mains were all laid, 
and neat lamp posts were erected over 
the corporation, and a good quality of 
illumination given out each P. M., Thad 
became quite reconciled to the change. 
In fact he became so reconciled that he 
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BECAME QUITE RECONCILED. 


apologized to the council in his own mind 
and looked on the sunshine in life. 

One night, however, a month after the 
new illumination had been installed, Thad 
left his sleeping room window open. It 
was in early June, and as he snored 
along through the night, a strong breeze 
sprang up and wandered through a street 
lamp that stood quite contiguous to the 
above mentioned open window. In wan- 
dering it trod upon the jet in such a 
manner, as to extinguish the light, leaving 
the raw gas to do as it pleased. 

Naturally enough the raw gas strolled 
into the open window, and bothered Thad 
to such an extent that he quit snoring. 

“Modern unprovements will caus® my 
death,” he remarked, sitting up in bed and 
coughing. 

“What’s the matter?’ asked Mrs. Warde. 

“Matter? The city council is trying to 
asphyxiate us with their illumination out- 
side.” 

“So I observe” said Mrs. Warde between 
a cough. ‘“Awful’’. 

“Most certainly. Ill raise a row on the 
morrow. I’ll give the city council some 
elouds without a single sterling lining.” 

So early next A. M. Thad went to the 
city hall and said cruel things to the 
chairman of the Board of Public Works. 
Then he ordered the gas light in front of 
his residence to be taken away. 

“Can’t do that,’ talked the chairman, 
“but if you wish you may substitute a 
kerosene light instead. You must pay 
for its maintenance though.” 

“Alloright. 

So Thad strolled over to a planing mill 
and ordered an artistic pole to be made 
for a lamp. This being done he substi- 
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tuted it for the gas one, and on top of it 
placed an old Kerosene burner. 

“T like that much better” said Thad. 
“No danger of becoming extinct now by 
gas”. 

“You are right” said Mrs. Warde kissing 
him. 

But three weeks later quite a storm 
arose about midnight while Thad was 
asleep as usual, and blew the kerosene 
lamp pole, illumination and all against 
Thad’s residence. In a few minutes there 
was a job for the fire department. 

Thad awakened about that time, and 
made a remark that would look quite out 
of place here. 

He then awakened Mrs. Warde, and 
together they strolled out of the house. 
They did not even stop long enough to 
unlock the door for the firemen when they 
would come. 

Quite naturally Thad felt irritated on 
the following morning as he viewed his 
residence reposing in an ash heap. But 
realizing that he himself was the cause of 
it, he did not sue the city or come out 
in the daily paper criticising the fire 
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department. Instead he borrowed a 1ook- 
ing glass from a friend, and looking into 
it shook his fist several times. Then he 
had his residence rebuilt. 

About that time the Civic Beauty Club, 
composed of the most prominent women 
in Corrytown, decided Corrytown was not 
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good looking enough, especially in lamp 
posts. So going to the city council they 
prevailed upon that body to make all the 
said posts artistic as well as useful. As 
Mrs. Warde was a member of the Club, it 
fell her lot to influence her husband to 
put art into the old kerosene lamp post 
in front of the residence. 

At first he would not listen to her 
pleadings, but after a while his face light- 
ened up. 

“T have a scheme” he remarked. 

SV NAGeSeLle oe. 

“Import a totem pole from British Col- 
umbia. Plant it in front of our residence 
where the wooden pole nuw stands. On 
top of the totem pole place the kerosene 
light. There we will have art, common- 
sense, and safety. It will be safe because 
if it should blow down it would clear our 
house, and not incendiary it.” 


Energy Consumed for Light 


In a lecture delivered by Sir James 
Dewar on “Flame” before the Royal Insti- 
tution in London he showed the large 
amount of energy expended in the pro- 
duction of a small amount of light. The 
following figures show how inefficient the 
various lighting devices now employed 
are from aé_e scientific point of view: 
Candle: Percentage of light, 2; non-lumi- 
nous energy, 98. Oil: Percentage of light, 


2; non-luminous energy, 98. Coal gas: 
Percentage of light, 2; non-luminous 
energy, 98. Incandescent lamp: Percent- 


age of light, 8; non-luminous energy, 97. 
Are lamp: Percentage of light, 10; non- 
luminous energy, 90, Magnesium lamp: 
Percentage of light, 15; non-luminous 
energy, 85. Incandescent lamp: Percent- 
age of light, 99; non-luminous energy, 1. 
—Scientific American. 


A New Paper on Lighting 


Phenomena 


We believe the following copy of letter 
received by us after a heavy thunderstorm 
is worthy of a place among the many 
masterful papers which have appeared 
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“Good idea” said Mrs. Warde with 
several smiles sauntering over her coun- 
tenance. “Let’s do it. Of course the 
light will be quite removed from the 
ground, but it will please our Civic Club. 
Write for one now.” 


So Thad wrote to British Columbia for 
a totem pole, and one was_ shipped 
straightway, arriving in Corrytown within 
two weeks. The pole was erected at 
once and the illumination placed on top 
of same. 


At first the Civic Beauty Club did not 
know how to take it. But when Thad 
explained that it possessed art, the club 
members were satisfied. In fact they 
went to Thad’s residence in a body and 
viewed the new lamp post from the street. 
After which they thanked Thad for his 
public spirit and adjourned sine die. 


this year in various technical publica- 
tions touching the subject of lighting 
phenomena. 
June 12th, ’08. 
Electric Co., 
City. 
Gents! 


We call your kind attention to the fact 
that every time as a bad weather comes 
—lightning striking somewhere wires— 
every time the pole out door our factory 
is stroken, the transmission appears out 
of order and a dangerous event may 
happen some. day. So just now 9% 
o’clock, a flame about 5 yards big sprung 
from the switch—offer a detonation and 
big flame on the pole—sprung into the 
shop pretty near striking our men working 
near by. 


There must be something wrong and 
we beg you to look over the whole electric 
plant and to test the transmission or what 
ever may cause this regular anxious ap- 
pearances—so far natural cause. will 
allow a proportional safety. 

You will highly oblige, 
Yours resp. 


(From Stone & Webster Public Service 
Journal.) 
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The Rivals 


Gas as an illuminant has on several oc- 
casions in the past been pronounced dead; 
but as in Mark Twain’s case, the “‘accounts 
of its death have been much exaggerated.” 
Its funeral oration was prepared by the 
inventors of the electric lamp, but the 
“remains” were never ready for. the 
obsequies, The recent improvements in 
the electric lamp have likewise been 
heralded as presaging the early dissolu- 
tion of gas lighting; but gas continues 


to light. 
In time of war, however, over-assurance 
is an extremely dangerous attitude. 


More victories have been won of flanking 
movements than by pitched battle. There 
is no question that gas lighting has suf- 
fered from over-confidence, and from the 
advantage taken of this by the electrical 
interests in stealing marches into the 
enemy’s country. There seems to be no 
doubt that the use of gas for lighting pur- 
poses is on the increase, but that is not 
the whole question; is it increasing as 
rapidly as the use of the electric light? 
That is the true measure of its progress. 
There are many evidences that it is not 
keeping up this pace. Against the higher 
efficiency electric lamps and more scien- 
tifically designed globes and reflectors for 
utilizing their light, gas presents the 
inverted burner and the gas arc. Well 
and good: the electric interests are not 
content with merely presenting their im- 
proved lamps and accessories; they fol- 
low up their presentation with expert 
knowledge and advice as to the _ best 
methods for their use in order to secure 


the desired results in illumination. In 
other words, they make use of illuminating 
engineering to its fullest extent in pushing 
forward their army of invasion, The gas 
people thus far have done _ practically 
nothing in this line. Now, an army may 
make progress without an engineering 
corps, but the army with such a corps 
will make the more rapid progress, and 
will by this advantage alone be able 
sooner or later to turn the flank of its 
adversary, In point of efficiency gas 
lighting still takes the lead, but its ad- 
vantage in this regard can be readily 
offset by more skillfully using the elec- 
tric light. The electric interests with the 
aid of an illuminating engineering corps 
can easily out-march the gas lighting in- 
terests without such assistance and this is 
precisely what is taking place. In a word, 
the electric light plus illuminating engi- 
neering can beat gas light without engi- 
neering. 

How long is it going to take the gas 
interests to wake up to this fact? Every 
day that this obvious fact Is neglected the 
more difficult it is going to be for them 
to head off the rapidly marching hosts of 
electricity. Gas may be putting its best 
foot forward, but electricity is putting its 
best feet forward,—and it is a centipede 
at that. There is every whit as much 
opportunity for illuminating engineering 
of gas light as electric light; on the other 
hand illuminating engineering can be of 
as great service in maintaining gas as a 
first class illuminant. 
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Explanation of Lighting and Power Contracts 


(CONTINUED. ) 


By A. HH. Keeener. 


In some cases where the cost of making 
a breakdown connection is excessive, the 


money outlay therefor is made wholly or in 


part by the customer. Some breakdown 
contracts call for a minimum monthly 
charge for current consumed. 

TERMINATION By SALE OR LEASE. 

Many people object to signing any form 
of lighting or power contract for one year. 
To provide for such cases the following 
qualifying clause to the regular contract 
can be inserted: 

“It is agreed that in the event of the 
sale or the transfer or assignment or expi- 
ration of the lease, this contract may be 
terminated by the customer on any by writ- 
ten notice given to the Company not less 
than 10 days in advance of the time when 
the desired termination is to occur.” 

REDUCTION OF BILLS. 

A great many merchants fruitlessly 
spend a great deal of time complaining 
about the size of their lighting bills. A 
number of them blame the Central Sta- 
tions for this, claiming that they should 
be given a wholesale rate. In a majority 
of cases this contention cannot be borne 
out, as the customer’s connected capacity 
and current consumption are too small to 
entitle him to the reduced rate. In such 
cases, One remedy readily suggests itself: 
why not make use of the high efficiency 
tungsten lamps? The figures given here 
sum up the whole situation by showing the 
saving due to the use of these lamps in the 
case of Madden & Co., New York. This 
merchant’s bill for the use of 40 lamps 
(carbon incandescent) in his windows, for 
three hours per night during 26 nights, per 
month, 12 months per year, or a year’s 
use, was $209.66. These lamps were re- 
placed with three 100 watt Tungsten lamps 
with Holophane concentrating reflectors in 
each window, whereupon the bill fell to 
$56.16 per year. Adding on $14.74, the 
cost of tungsten lamp renewals, at 
$2.10 each per 800 hours of burning, the 
total yearly cost for the new installation 
was $70.90, showing a saving of $138.66 per 
year, or about $11.00 per month. Nor in 


= $140. 


this do we have the whole story. On provy- 
ing by this experiment the economy of the 
tungsten Jamp, Mr. Madden equipped his 
entire store with them. Incredible though 
it may seem, the lighting bills for the 
whole store dropped from $40.00 to $12.00 
per month, and the new illumination was 
found to be vastly superior to the former. 

With regard to wholesale lighting, in- 
spection of the formulae for figuring the 
amount of the bill for a month, i. e., 
C—.2xy+80, and C=.2xy+.04z, show that 
for equal illumination that a customer 
burning on the Wholesale “‘A” rate can save 
by replacing his carbon installation by 
tungsten lamps. The smaller x and z are 
made, which is attained by using the wire 
filament lamp, the smaller C, the amount of 
the bill, becomes. There is to consider, 
however, the fact that if the installation 
is cut down too much, there will be no ad- 
vantage in using the wholesale form of 
contract. Nevertheless this does not dis- 
prove the statement that there is a saving 
due to the use of the Tungsten lamp. The 
matter can be made clear by an example. 
A large restaurant burns 240 carbon in- 
candescents (16 c. p.) 5 hours per night, 
30 days per month, the whole year round. 
His rated capacity is then 240+20—12 
kilowatts. -His monthly bill is on the “A” 
contract, .2*12<30+80=$152. If the 
Tungsten lamps cut down the installation 
to 10 K. W. his bills will be .2x10*30+80 
In the case of this restaurant, 
when the installation is exactly 8 8-9 K. W., 
the amount of the bill would be the same 
when figured on an “A” basis or on a re- 
tail lighting basis, thus: 


“A” C228" 8/9 x S02 80=$133. 
Retail Lighting. C=5 380 X80x $.10=— 
$133) 


If the connected capacity dropped from 
12 K. W. to 5 K. W. as would probably 
prove the case, the lighting bill would be, 
5X5 380X$.10=$75. Therefore the saving 
due to using the Tungsten lamps, neglect- 
ing their cost, would be $152—$70—$82, 
which is quite an appreciable amount 


(The End.) 
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The National Commercial Gas 


Association Convention 


The next annual convention of this or- 
ganization will be held in Chicago, De- 
cember 8, 9 and 10 in the First Regiment 
Armory. The exhibition of gas appliances, 
which was omitted last year on account of 
the financial panic, will be held again this 
year in connection with the convention. 
The American Gas Institute is co-operat- 
ing in this exhibition, being represented 
by three of the committee of seven which 
have the matter in charge. 

The program of papers is as follows:— 


PROGRAM OF PAPERS. 


“Selling Gas During Depression,” 
Frank A. Willard, Rochester, N. Y. 
“Advertising of a Public Service Corpora- 
tion,” 
EK. St. Elmo Lewis, Detroit, Mich. 
“Industrial Fuel Gas and Special Appli- 
ances,” 
S. Tully Wilsen, Denver, Colo. 
“Exhibition of Appliances a Necessity in 
Purchasing,” 

Henry L. Doherty, New York City. 
“Complaint and Application Departments 
with New Business Departments,” 

A. von Dachanhausen, Butte, Mont. 
“Records for a Commercial Department,” 
Charles M. Cohn, Baltimore, Md. 

“The Consumer,” 
C. Willing Hare, Philadelphia, Pa. 
“Methods of Increasing Gas Sales in a 

Small Town,” 
Glen R. Trumbull, Lebanon, Pa. 

“Demonstration Work,” 

Mrs. Helen Armstrong, Chicago, III. 
“Compiled Record of New Business Me- 
thods,” George Williams, New York. 


Papers will also be presented on the 
following subjects: 
“Gas for Lighting.” 
“Appliance Sales Room.” 
“Selling of Coke.” 
“Qualifications for a Solicitor.” 
“Pushing of Gas and Electricity Under 

One Control.” 
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The social side of the convention has 
been well looked after, and will include 
the following features:— 


There will be tendered a public recep- 
tion to military officers, architects and 
leading Chicago citizens and their families, 
by the Association at 8 o’clock on Monday 
evening, December 7th, at the Armory, 
in Exhibition Hall. 

On Tuesday evening a Theatre Party. 

On Wednesday afternoon a Matinee 
Party for the ladies, 

By invitation, on Thursday afternoon 
the ladies will be escorted through the 
model store of Marshall Field, where tea 
will be served. 

The selection of theatre performances 
will be so varied as to suit the several 
tastes of those attending. 

Lunches will be served to those holding 
“Social Side’ coupon books, without extra 
charge. 


Announcements 


Dr. Edward P, Hyde, formerly with the 
Bureau of Standards, Washington, has 
associated himself with the Engineering 
Department of the National Electric Lamp 
Association, and will organize and direct 
a department of physical research under 
the auspices of, and at the expense of the 
Association. 


Mr. Louis B. Marks, formerly of 220 
Broadway, New York, and Mr. J. E. Wood- 
well, recently Engineer in the United 
States Government Service at Washington, 
have opened an office in the Terminal 
Bldg., 41st Street & Park Ave. New 
York as Consulting Engineers in mechani- 
eal, electrical and illuminating engineer- 
ing. 


D. C. and W. B, Jackson have recently 
opened offices in the India Bldg., at 84 
State Street, Boston, in addition to their 
Western office in the Commercial National 
Bank Bldg., Chicago. 
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A Safety Gas Cock 


“A handsaw is a good thing, but not 
to shave with,’ says an old proverb. II1- 
luminating gas is a good thing, but not 
to breathe, except a few misguided in- 
dividuals who prefer to fly to ills they 
know not off rather than endure those 
that they have, no one cares to breathe 
an atmosphere wholly or in part of il- 
uminating gas; and yet there have been 
many cases where, through accident or 
carelessness, such an atmosphere has 
been breathed with fatal results. 

The very simple little device illustrated 
is intended to prevent such mishaps. It 
is simply a well constructed gas cock, 
having a spring latch which locks the 
key firmly in position when it is closed, 
so that it is impossible for the gas to be 
turned on by accident. There is no com- 





S. & A. SAFETY FIXTURE. 





plication about it and nothing to get out 


of order; in fact, the construction is such 
that it is much more dependable in all 


respects than the ordinary gas cock. 
When the seriousness of results which 


this little device is intended to prevent is. 


considered, its use would seem to be a 


precaution which there is no excuse for 
neglecting. The device is manufactured 


by Shapiro & Aronson, Brooklyn, N. Y. 


The Bray Reversible Inverted 
Burner 


“Of making many books there is no 


end” said Solomon; and anyone who has. 
followed the development of gas light- 
ing for the past three or four years will 
be inclined to apply the same expression 
to the inverted gas burner, The making 
of good books, however, has never been. 
overdone, and this likewise may be said 
of inverted burners. The Bray gas burner, 
or tip, for the open flame has been known. 


siceeneee SS 





THE NEW BRAY INVERTED BURNER. 





THE ILLUMINATING ENGINEER. 


for forty years, and is considered a stan- 
dard; and it goes without saying that the 
name, Bray, would never be attached to 
any gas burner that had not proven to 
possess positive merit. The chief feature 
of the burner is its extreme simplicity, as 
shown by the illustration, and also the 
fact that it can be readily attached to the 
ordinary upright gas fixture, or to fixtures 
designed especially for inverted burners. 
lt is adjustable to any pressure between 
one and four inches, and Is said to have 
an efficiency of twenty-five candles per 
cubic foot. It is noiseless In use and can 
be turned on like the flame burner without 
striking back. 


A New Interchangeable Letter 
Electric Sign 


An electric sign in which the ietters 
can be put together to form any desired 
wording as easily as a child arranges 
his alphabet blocks is the latest announce- 
ment in the field of spectacular lighting. 
The value of the electric sign as an ad- 
vertising medium has never been ques- 
tioned. The only draw back has been the 
expense and difficulty involved in con- 
structing the signs; each one being a 
separate piece of engineering work, and 
when once installed being practically un- 
changeable. The exceedingly clever in- 
vention by which every one can be his 
own sign builder is due to Mr. H. J. 
Walser, the President and General Mana- 
ger of the A. & W. Electric Sign Company 
of Cleveland, Ohio. The device consists 
of a panel or cabinet, constructed of 
galvanized sheet iron. This panel is 
covered with an enameled letter plate 
which is fastened by sliding over flanges 
in such a manner to make it waterproof. 
This plate is pierced with holes outlining 
the letter or figure; through these holes 
are inserted specially designed recep- 
tacles containing the electric lamps. The 
device is wireless, i. e., all the connections 
are provided for in the following manner: 
Within the panel there is an insulating 
plate, upon the face of which is mounted 
a perforated copper plate which makes 
contact with the shell of the specially de- 
signed removable socket. On the back of 
the insulating plate is fastened a perfor- 
ated brass plate, the holes of which are 
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threaded to receive the 
movable socket, which 
the perforations of the 
makes contact for the central connec- 
tions of the socket and lamp. The per- 
forations are so arranged so that any 
figure or letter in either twelve or sixteen 
inch sizes can be produced on each panel. 
Each letter is protected by a separate 
fuse. The letter plate is ornamented with 
a border of white and a back ground of 
blue; the letters being in white against 
the blue back ground. The letters are 
thus practically weatheyvproof and inde- 
structable, as well as attractive in appear- 
ance, and legible by daylight as well as 
by night. 


stem of the re- 
passes through 
other plate, and 





& W. LETTER PANEL. 
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The sign should prove specially valu- 
able for renting purposes, a branch of 
the sign business which is rapidly growing 
among central stations, The ease with 
which a sign can be formed up and - 
placed in position as a demonstration 
should especially appeal to the central 
station manager. The reputation of the 
A. & W. Electric Sign Company is a 
sufticient guarantee of the practibility and 
substantation construction of this exceed- 
ingly ingenious device. 


The New “ Wrinkle” in Sockets 


The undefinable thing generally known 
as “good taste’ is mostly a matter of 
attention to details. One of the small 
details in fixture construction which has 
been troublesome from the artistic stand 
point is the key of the ordinary electric 
socket, which is of a different material 
from the socket, and both unnecessarily 
conspicuous and awkward. In the socket 
illustrated this troublesome detail has 
been obviated by the substitution of a 
metal key, which can be given the same 
finish as the shell, besides being smaller 
and less conspicuous than the ordinary 
composition key. The socket is one of 
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the late products of Pass & Seymour, 
Inc., Solvay, N. Y. 

A very neat pendant switch by the same 
manufacturers is also shown, 





PASS & SEYMOUR ALL METAL 
AND PENDENT SWITCH. 


SOCKET 


The Humphrey Inverted Gas Arc 


The advantages of the inverted mantle 
burner are too well known and generally 
conceded to require any comment here; 
likewise the gas are as a light source of 
high efficiency and large total candle 
power has won a prominent place among 
commercial light sources. The adapta- 
tion of the inverted principle to the arc is 
therefore a combination which must be 
considered a genuine advancement in gas 
lighting, and to a certain degree an offset 
to the higher efficiency electric lamps 
which have created so much stir within 
the last two years. 

The construction of an inverted gas 
arc, however, is far more than the mere 
placing of several inverted burners close 
together within a single enclosing globe. 
There were many difficulties arising from 
this combination which had to be care- 
fully worked out. The makers of the 
well known Humphrey gas arc claim to 
have solved the problem, and it may be 
safely assumed that they would not jeo- 
pardize their reputation by making any 
unfounded claims. The inverted gas arc 


THE ILLUMINATING ENGINEER. 


may therefore be accepted as another step 
accomplished in a progress of gas illumi- 
nation. 


The Rector Gas Lamp 


We have already described this new and 
distinct form of inverted burner, but the 
following communication gives addition- 
al information. 

The Rector gas lamp is an upright lamp 
carrying inverted mantles, thus combin- 
ing the best features of both the upright 
and inverted lamp, with a special feature 
of its own, in that it may be used in the 
ordinary chandelier or gas globe, and 
therefore does not require special glass- 
ware. 

It may be used with one, two, or three 
mantles, and does not stain the chan- 
delier fixtures, nor does it carbonize like 
the ordinary inverted lamp, which is due 
to the fact that the gas and air mixture 
is working with gravity instead of against 
it, except for the very small downward 
course of one inch, necessary to carry 
the gas mixture over and into the mantle. 
The usual type of inverted lamp con- 
ducts the gas mixture into a gas globe 
and therefore requires three or four inches 
of downward course, necessarily entail- 
ing carbonizing on low pressure. Tests 
made by the HElectrical Testing Labora- 
tories of New York on the Rector chan- 
delier lamp, show a blue bunsen flame 
at the burner head on a pressure as low 
as one tenth of an inch. 

The photometer test shows 240 candle 
power for the three mantle lamp on a 
nine foot gas consumption. It is now 
possible, therefore, to make the chande- 
lier a really efficient and beautiful fix- 
ture. Any amount of candle power from 
50 to 1500 may be produced on one chan- 
delier, while the brilliant white light 
brings out as never before, all the beauties 
of colored, etched, cut or beaded glass- 
ware. The higher candle power may be 
produced by using a two or three mantle 
lamp on a four to six arm fixture. 
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Proceedings 
of 


Technical Societies 





Review of the Papers Presented at the Second 
Annual Convention of the Illuminating 


Engineering Society 


The President’s Address 


Dr. Louis Bell, president of the Society, 
used as the theme for his presidential 
address: “Street Lighting, Considered in 
its Broader Aspects”. Dr. Bell made an 
extended tour abroad during the past 
summer for the special purpose of study- 
ing European methods of street lighting. 
The results of this investigation, as ex- 
pressed in his address, are not compli- 
mentary to American practice, which he 
finds far inferior in general to that of 
Europe. The inferior results obtained in 
this country he attributed more to the 
failure to properly use the different light- 
sources than in the selection of the lamps, 
The chief difficulty lies in the fact that 
the light is spread out too thin, and too 
littie account is taken of the character 
of the street. The character of the street, 
and the city’s resources are the two prin- 
cipal considerations. Where traffic is 
light the illumination can be likewise 
comparatively low in intensity; where the 
traffic is heavy the streets should be well 
lighted. In outlying districts sufficient 
lamps should be used to clearly mark out 
the street. Large units are obviously 
unsuitable. It is better to put in smaller 
units at shorter distances. Generally 
speaking, the principal streets of Ameri- 
can cities are poorly lighted; the second- 
ary streets not so badly; in outlying 
streets the illumination is an utter fail- 
ure. In the streets of European cities 
there is no difficulty in treading a news- 
paper; the rule in Loncon is % foot 
candle intensity. Secondary streets are 
lighted about the same as the ordinary 


streets here, but in the outlying districts 
many small gas units are used in place 
of large ones. European street lighting 
is particularly marked for the diffusion 
of the light, and more attention must be 
given to this point. 


The matter of uniformity is not the 
only requirement; a street may be lighted 
uniformly and still be badly lighted, Also 
they may be lighted with a sufficiently 
high minimum and still badly lighted. 
Dr. Bell took particular exception to the 
method of measuring street illumination 
in this country, claiming that measure- 
ments taken normally to the rays encour- 
age badly lighted streets. He also at- 
tacked the deliberated specialization of 
lamp design to give .02 to .03 foot candles 
at a certain distance or angie. He advised 
that illumination measurements be taken 
at a horizontal plane at a height of 4 feet 
above the roadway, and claimed that .1 
foot-candle horizontal signifies more than 
-l of the alleged normal measurement. 
In Europe the lamps are so placed that it 
is a matter of indifference whether the 
illuminatton is measured as_ horizontal 
or normal; the difference between the 
lamps being approximately 4 or 5 times 
the height of the post. 

Referring to the question of moon-light 
schedules, Dr, Bell states that the inten- 
sity required in street lighting is assumed 
as .02 foot-candle from the fact that this 
is supposed to be the equivalent of moon- 
light. Moonlight, however, is vastly better 
diffused than any artificial light, and 
hence the illuminating effect is better. 
Normal moonlight is less than .02 foot- 


462 
candle, at half-moon being .1 of that 
amount, and in only one week during 


the month does it rise to the high point. 
Half night lights are better than a moon- 
light schedule, as there is some reason 
for reducing illumination after midnight. 
Concluding with some predictions as to 
the future, Dr. Bell expressed the opinion 
that the old types of both gas and electric 
lamps now in general use must all go to 
the scrap-heap within the next three or 
four years. Better street lighting is de- 
manded for the safety and convenience of 
the citizens. 

Report of the Committee on Nomen- 
clature and Standards: presented by Dr. 
A. C. Humphreys. 

The work of this committee has thus 
far been confined to _ efforts looking 
toward the establishment of an interna- 
tional standard of luminous intensity 
(candle-power). The question has been 
considered in conjunction with commit- 
tees appointed by the American Institute 
of Hlectrical Engineers, and the Ameri- 
can Gas Institute, while Dr. W. S. Strat- 
ton and Dr. EK. P. Hyde represented the 
Bureau of Standards of the U. S. Govern- 
ment. The work thus far accomplished 
may be summed up as follows:— 

A recommendation that the candle- 
power units of the United States, Eneg- 
land, and France be given a value repre- 
senting the mean of the present values, 
which is 2% less than the value of the 
United States Standard candle-power, and 
that, until definite international action 
shall have been taken, a unit of this value 
be used by the U. S. Bureau of Standards. 

The Committee is working through the 
proper channels to secure international 
agreement to this. unit. The Hefner 
unit used by Germany differs so greatly 
from the candle-power standard as to 
necessitate its ratio to the candle-power 
being determined and agreed upon, rather 
than being taken into account in estab- 
lishing a mean value for the candle 
power. 


Mopern GAs LIGHTING CONVENIENCES; 
by “Tela Lite. [a 

The paper is chiefly devoted to a brief but 
clear description of present methods of 
lighting and extinguishing gas burners. 
These are included in three general di- 
visions; electrical, mechanical, and pneu- 
matic. The electrical systems are divided 
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into the jump spark system, in which a 
high tension current from an induction coil 
is used to produce the ignition spark, and 
the make-and-break system, in which a 
low tension current gives a spark by 
breaking the circuit. In both sytems the 
gas may be turned off and on by electro- 
magnets in connection with the gas 
cocks. The former system is suited for 
large installations, while the latter is pre- 
ferable for residences 

Mechanical means consist of the well- 
known by-pass or pilot flame ignition. In 
large installations such as show-windows, 
etc., pilot flames may be maintained on a 
separate supply pipe, and any given num- 
ber of burners be lighted or extinguished 
by turning the gas cocks on the two sys- 
tems. The system may also be easily op- 
erated in connection with a clock, thus 
taking the place of the time switch in 
electric lighting. 

In the pneumatic system a small plun- 
ger air pump connected with fine copper 
tubing is used to operate the pilot flame. 

The new mantle burner, and fiexible 
gas tubing are also mentioned as modern 
developments in gas lighting conven- 
iences. 


Tur ILLUMINATING VALUE OF PETRO- 
LEUM. OILS: by Dra thai 


Elliott. 
Dr. Elliott gives in tabulated form the 


results of experiments with the different 
types of kerosene oil burners, using the 
various commercial illuminating oils. 
The most interesting practical poini 
brought out is the fact that the flat-flame 
burner using an inch wick is the equal of 
the round flame burner, and is remark- 
ably constant and steady in the light pro- 
duced. While the data given. will seldom 
be required by illuminating engineers, 
they are the result of original investiga- 
tion, and give definiteness to a subject 
that has heretofore been little known. 


STREET LIGHTING; FixtTuRES AND Lwu- 
MINANTS; by H. Thurston Owens. 

Mr. Owens divides street lighting into 
flve distinct groups:—Ist, retail business 
districts; 2nd, wholesale business dis- 
tricts; 3rd, residence streets in residence 
districts; 4th, prominent thoroughfares 
in residence districts; 5th, outlying coun- 
try roads. He-firmly believes that street 
lighting, including the lamp posts, should 
be decorative, and gives American and 
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foreign examples to illustrate his posi- 
tion. His recommendation for the differ- 
ent classes of lighting are as follows:— 

In retail business districts utilizing the 
trolley poles, where such exist, for lamp 
posts. Where only underground conduits 
exists any of the several forms of illumi- 
nation can be used. The lamps should be 
hung from 15 to 20 feet above the street, 
and should be equipped with frosted or 
dense opal globes, having a maximum 
candle-power of not over 400. 

For wholesale business districts are 
lamps are most satisfactory. 

In residence streets the units should 
not be larger than 60 c. p., placed upon 
posts not more than 12 feet above the 


side-walk, located alternately on each 
side of the street. 

In prominent thoroughfares and resi- 
dence districts, arc lamps_ should be 


placed at the street intersections on alter- 
nating corners, and not more than 300 feet 
apart. If the streets are lined with trees 
the mast arm suspended should be used. 
If the traffic is heavy additional lights 
should be furnished by intervening arc 
lamps or small units. 

In outlying districts, it is impossible to 
obtain uniform illumination, and therefore 
does not matter greatly which type of 
lamp is selected, provided it is placed on 
alternating sides of the street. 

A very interesting bit of information is 
brought out that as the appearance of 
lamp posts and lamps improves,. wilful 
destruction decreases. 


STRUCTURAL DIFFICULTIES IN INSTAL- 
LATION eVVORK = by = James .R. 
Strong. 

Mr. Strong devotes his paper chiefly to 
the problem of so arranging the outlets 
for lighting installations that they will 
meet the requirements of future condi- 
tions, and the varying ideas of different 
owners or tenants. The substantial con- 
struction at present required in electric 
wiring renders such precautions especial- 
ly necessary, since alterations are expen- 
sive and difficult.—He rightly claims that 
a little additional cost in the first instal- 
lation may save much trouble and expense 
later. In residence lighting a change in 
the color scheme of the wall-paper and 
decorations may necessitate additional 
lighting, which should be provided for in 
the wiring installation. Arrangement of 
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furniture must also be taken into account. 
and the different notions of the possible 
tenants. 

“Tt would seem,” says Mr. Strong, ‘that 
in designing the lighting for an Office 
building the proper method of procedure 
is not the one frequently followed of ar- 
ranging the circuits in each separate of- 
fice irrespective of any consideration of 
adjacent rooms. Such a method is to be 
avoided even though the floor space has 
been leased before the plans have reached 
the hands of the illuminating engineer. 
The better method is to consider each 
floor as a whole, bearing in mind the class 
of tenants who would be likely to occupy 
an Office building in a given locality.” 

“Office buildings are generally arranged 
with the main or high partitions midway 
between windows; a certain minimum size 
is selected for an office space, and the lar- 
ger offices are multiples of such a mini- 
mum space. If, therefore, the outlets for 
general illumination are placed on the 
center line of windows, and if other out- 
lets are placed around the ceiling a short 
distance inside the lines of partitions it 
would seem as if every possible require- 
ment could be met by simple fixtures, and 
the outlets not needed be capped up. 

This plan would probably involve a 
greater number of outlets in the original 
layout than absolutely necessary; but 


when it is considered that no changes 
would probably be required it will 
be appreciated that the additional 


first cost would be more than made up 
in saving in the maintenance cost of 
the first few years. Moreover, the in- 
stallation as a whole would manifestly be 
a better one, owing to such freedom 
from changes and alterations and already 
pointed out, the offices would be more 
rentable.” 


ARCHITECTURE AND ILLUMINATION: by 
Emile G. Perrot. 

Mr. Perrot considers that illumination 
may be divided into two parts, necessary 
lighting and decorative lighting. 

While these two divisions necessarily 
merge into each other, their relative im- 
portance will depend upon the general 
character of the architectural treatment 
of the building. If the building is con- 
sidered as a structure intended to serve 
the practical uses of man the illumination 
will be of the former type. “If, however, 
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architecture is considered in ‘its. real 
significance as being ornamental con- 


struction, one of the fine arts, and pos- 
sessing in addition to its technical value, 
aesthetic and phonetic values,— that is, 
beauty and power to tell a story,—then 
illumination becomes only the handmaid 
of architecture, as are painting and sculp- 
ture.” 

Mr. Perrot believes that the architect 
should design the fixtures for a building 
just as he designs the carving for a col- 
umn capital or the bas-relief enrichment 
of a frieze, for the use of stock patterns 
for any feature of a building is reprehen- 
sible. On the other hand nothing is more 
striking in a building than a lighting fix- 
ture when in use at night time.” 

The Singer building in New York is 
referred to aS a very successful com- 
bination of architecture and illumination, 
while the illumination at the Pan-Ameri- 
can Exposition of 1901 is given as an 
example of the utmost degree of harmony 
between illumination and exterior archi- 
tectural effects. 

In conclusion, Mr. Perrot refers to the 
necessity for the collection of data bear- 
ing on both the theoretical and practical 
sides of illumination for the use of those 
taking up the profession. 


THe Intensity oF Natura, IL,LumtI- 
NATION THROUGHOUT THE Day: 
by Leonard J. Lewinson. 


This paper gives the results of a series 
of experiments carried on by the Electri- 
cal Testing Laboratories to determine the 
intensity of natural illumination both dur- 
ing the day and night. The tests were 
made by the best and modern instru- 
ments by experienced observers, and are 
therefore authoritative so far as they go, 
but as Mr. Lewinson very aptly remarks 
“To make a complete survey of the subject 
would involve years of effort. The author 
recognizes the inexhaustibleness of this 
field of research, as well as the limita- 
tions of the data here presented.”’ 

The following are the conclusions ar- 
rived at: 

“Certain cloud formations have the ef- 
fect of increasing the intensity of illumina- 
tion by diffusion. Other clouds act as 
absorbing media, and decrease the illum- 
ination intensity. Variations in intensity 
due to clouds, are often of a large order, 
and sometimes occur suddenly. 
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In the absence of clouds, the rate of 
change of intensity, between the hours of 
8 a.m. and 4 p. m. is regular. 

The rate of change of intensity during 
the hours of dawn and twilight, is very 
high. 

The skylight value at night, when there 
is no moon, is approximately .001 foot- 
candle. 

The intensity of moonlight is about .014 
foot-candle. 

Daylight illumination varies in intensity 
from 2000 to 8000 foot-candles, between 
the hours: of -8°a> mr and.4 pem.” 


Tut INTEGRATING SPHERE IN INnpDUus- 
TRIAL, PHOTOMETRY : by Clayton H. 
Sharp and Preston S. Millar. 


The paper gives brief but very clear de- 
scriptions of the construction of this valu- 
able form of instrument, and the theoretical 
considerations upon which it is based. 
The principle upon which it is construct- 
ed was first utilized by Prof. Blondel, 
and more fully developed by Ulbricht. 
It was in practical use for are lamp 
photometry in Germany a year or more 
before being utilized in this country. The 
various discrepancies and sources of er- 
ror in the instrument are. clearly 
described. The advantages whigh it 
possesses are thus set forth:— 

“Simplicity of Construction. 
are few and easily built. There is an 
entire freedom from the complication 
which has been the blight of other inte- 
grating photometers. 

No adjustment of parts necessary. A 
sphere, when correctly designed, needs 
no adjustment. The only thing likely to 
change is: the character of the interior 
surface, the coating of which may have 
to be renewed from time to time. The 
only attention required is occasional 
cleaning to prevent dust from destroying 
the surface for photometric purposes. 

Absence of flicker due to rotation of 
lamp. This fact means higher precision 
and higher speed in photometric settings. 

Greater facility in arc lamp tests. Since 
the total flux of light is utilized in the 
integration, all effects due to the wan- 
dering of the arc are minimized. 

‘Elimination of breakage due to rotation 
of lamp. A very important item, as those 
who have conducted tests upon metallic 
filament lamps can attest. 


The parts 
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May be used in a light room where 
necessary. This fact renders the use of 
the sphere practicable where other photo- 
meters could not be employed because 
suitable dark rooms are not to be had. 

Higher accuracy than other integrating 
photometers. A number of causes con- 
tribute to this greater accuracy. It is 
superior to photometers of the Matthews 
type in that it gives a true integration of 
the light rather than a summation. All 
values of the luminous intensity of the 
lamp are taken account of, while in the 
Matthews type some important values 
may be omitted altogether and have no 
influence on the result. An example of 
this advantage has been seen in tests of 
magnetite arc lamps.” 


THE Ives CoOLORIMETER IN ILJUMI- 
NATING ENGINEERING: by Dr. 
Herbert E. Ives. 


Dr. Ives’ paper is a report of experi- 
ments carried out with this ingenious 
instrument for the purpose of comparing 
the color values of the different light- 
sources. The following brief but com- 
prehensive description of the instrument 
is given:— 


“It consists essentially of an oblong 
box, at one end of which are placed four 
slits, one clear, the three others furnished, 
respectively, with a red, a green and a 
blue color screen. By means of levers 
the openings of the three colored slits 
may be altered to read by scales from 
zero to one hundred. Within the instru- 
ment is a wheel of lenses which when 
rotated rapidly by a small motor causes 
the three colors to pass across the field 
of vision of an eyepiece, thus mixing 
them by persistence of vision. The optical 
arrangements are such that one observes 
a divided field, one-half consisting of the 
mixture of three colors, the other the 
color to be matched, as viewed through 
the clear slit. For ordinary use a white 
surface refiecting the light of the sky 
serves as standard white, the fabric ob- 
served being illuminated by the same 
light. To make a measurement, the three 
levers are opened until white is matched, 
and the scales are adjusted to read 100 
for each color (this method compensates 
for slight differences in color vision of 
different eyes); then any color matched 
by moving the three levers can be read 
off in terms of the red, green and blue 
used to match white.” 


In order to obtain a standard white the 
color values of average daylight were ob- 
tained from fifteen sets of observations 
made during an interval of three weeks. 


465 


The values of the red, green, and blue 
thus obtained were each taken as 100 in 
the comparisons made with artificial light. 

The following were the results’. ob- 
tained :-— 


TABLE ~ [—COLORIMETER READINGS 
ON VARIOUS SOURCES. 


Source Red Green Blue 
Average: daylight 3.3.4 3 oacces 100 100 100 
Blue sky, mean of five sets.. 100 106 120 


Overcast sky, mean of four 

SOLS test A See a sate Ge anaes 100 92 85 
Sunlight, 2 p.m., August 19th100 95 68 
Sunlight, afternoon observa- 

(IOUS soe tO. oe e MMe es ae TOO" e 91> 56 
Nichols’ average daylight 

(acetylene flame and A. O. 


Co. blue glasses 5 and 1). 100 69 42 
Carbon arc, direct current..100 64 39 
Mercury vacuum arc (Coo- 

Pere HHOWItt) es in woe we 100 130 190 
Moore carbon dioxide tube.. 100 120 520 
Welsbach mantle, 1% per 

Cent. COTM + an. oh are 100 81 28 
Welsbach mantle, 2% per 

CGN. CeriUin, isos. s tee es 100, 69 14.5 

(mantle preferred Dy 
Welsbach Co. for resi- 
dential illumination) 

Welsbach mantle, 3844 per 

CORUS COL | oct eka routs £00 63 -12:8 
Tungsten lamp, 1.57 watts 

per mean spherical c. p... 

Tungsten lamp, 1.25 watts 

per mean horizontal c. p...100 55 12.1 
Nernst glower, bare, 118 volts, 

PAP AIVIDGL Oa. sre ico 0 us Boe eee 100; 51.5113 
Acetylene: flame © ..3 0.6.0.6: 100 50 10.4 
Tantalum lamp, 2.5 watts per 

mean spherical C. p....... 

Tantalum lamp, 2.0 watts per 
mean horizontal c. p. .100.>,49. 8.3 


Graphitized filament, 3.1 watts 
per mean spherical Gle Dp: 
Graphitized filament, 2 
watts per mean horizontal 
ORE Cdk Seis, nah gee rere Se ae 100 48 8.3 


Glow lamp, 3.9 watts per 

mean -spnerical "C.> pi... .. 
Glow lamp, 3.1 watts per 

Mesan Horizontal. c,. Ds. .n: 100 45 # 7.4 
PEAT oe ak Ca ate tee ease: 5 100436209 
PIGUET Cee tas ote ok fesse ee 100s 3720 <9 
Gas flame, open  fish-tail 

DUP Iota ae eee oe clon tee 100 40 5.8 
Moore nitrogen tube ....... 100 28 6.6 
ECE Ge neta Socio ks veers am ROO Toole 4 oes 


Experiments were also made on the ap- 
pearance of colored fabrics under different 
light-sources, from which the writer con- 
cludes that the best light for matching 
colors is that of the Welsbach. The writer 
reaches the following conclusion :— 


“The result of the work thus far done 
with the colorimeter as applied to illumi- 
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nating engineering may be summarized 
here: By means of the colorimeter the 


colors of all types of sources may be 
described in terms of a given standard 
such as daylight. The figures expressing 
the color of a light are a fair indication 
of the change in the color of objects illumi- 
nated by it.” 


CALCULATING AND COMPARING LIGHTS 
FROM VARIOUS SOURCES; by Carl 
Hering. 


The purport of this paper is best set 
forth in the writer’s own words:— 


“The present paper is an attempt to 
clarify the apparent mistiness surrounding 
many of the calculations of light, by giving 
the formulas in such a form that they can 
be directly used for numerical calcula- 
tions, and to explain in plain terms some 
of the less usual but often very useful and 
perhaps not generally understood laws; 
it is also an attempt to show what the 
real physical meaning is of the various 
quantities involved so that they may be 
used more intelligently, as their names 
sometimes mislead. It will then be shown 
by practical numerical examples how these 
various laws and formulas may be used 
for calculating and comparing lights from 
entirely different kinds of sources.” 


It is impossible to abstract this paper 
since it deals with the various mathemati- 


pue ‘ArjewojJOYd UI peaAlOAUT suUTe[qoI1d [eo 
especially with the formulae expressing all 
the different possible relations of the sev- 
eral photometric quantities. Several 
matters are treated in a distinctly novel 
way, and the paper as a whole is the most 
complete and satisfactory exposition of the 
measurement of light and illumination that 
has yet been given. 


THE CALCULATION OF ILLUMINA- 


TION BY THE FLUX oF LicHT Me- 
THOD; by Ja. Cravatimand sveene 
Lansingh. 


“Tt is the object of this paper,” the au- 
thors state, “to give certain methods 
employed by the authors for a number of 
months past in calculating the illumina- 
tion of large interiors and to show the 
practical application of the excellent sug- 
gestions made by Dr. Clayton H. Sharp in 
his presidential address before the first 
annual convention of the Illuminating 
Engineering Society at Boston, July 30, 
1907. The authors expressed the opinion 
at that time that the simple methods sug- 
gested by Dr. Sharp would be of consider- 
able practical value, and immediately upon 
the close of the convention worked out 
methods of applying them in every-day 
engineering practice.”’ ; 
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Their methods consist in determining 
the mean spherical candle-power or flux 
of light through the effective angles, re- 
ducing this flux to lumens and from lumens. 
to foot-candles on the given area to be 
illuminated. They find that 


“In a small room with very dark walls 
and the lamps placed high, the zone of 
useful light as measured by the angle from 
the vertical would be small, sometimes not 
over 50 or 60 degrees. On the other hand, 
in a very large room with few obstructions. 
and with light-colored walls, the light 
which emanates from the source at.a con- 


‘giderable angle from the vertical ultimate- 


ly falls on the working plane and becomes. 
useful. The area illuminated by each lamp: 
is very large in such a case and each point 
in the working plane receives illumination 
from many lamps.” 


The following table is given “as the 
result of a careful consideration of all the 
evidence obtainable, and is believed to be 
approximately correct.” 


TABLE SHOWING NUMBER OF War's. 
PER SQUARE Foot oF FLoor AREA 


REQUIRED TO PRODUCE AN AVER- 
AGE OF I FooT-CANDLE OF ILLUMI- 
NATION. (WatTTS PER LUMEN.) 


Incandescent Lamps. 


Tungsten lamps rated at 1.25 watts per 
horizontal candle power; clear pris- 
matic reflectors, either bowl or con- 


centrating; large room; light ceil- 

ing; dark walls; lamps pendant; 

height from:8- to 15 feet) -soee 2... 0.25 
Same with very light walls......... 0.20: 


Tungsten lamps rated at 1.25 watts per 
horizontal candle power; prismatic 
bowl reflectors enameled; large 
room; light ceiling; dark walls; 
lamps pendant, height from 8 to 15 
feet 


Same with very light walls.......... 
Gem lamps rated at-2.5 watts per 
horizontal candle power; clear pris- 
matic reflectors either concentrating 
or bowl; large room; light ceiling; 
dark walls; lamps pendant; height 
from 8 to 15 feet 


Same with very light walls.......... 
Carbon filament lamps rated at 3.1 
watts per horizontal candle power; 
clear prismatic reflectors’ either 
bowl or concentrating; light ceiling; 
dark walls; large room; lamps pen- 
dant; height from 8 to 15 feet..... 


Same with very light walls.......... 
Bare carbon filament lamps rated at 
3.1 watts per horizontal candle 
power: no reflectors; large room; 
very light ceiling and walls; height 
from f0-to 14-feét sae oa ee O.45.1024.5 


O, Cele e)'@ 0 \e:(@ (0 'en6"6 0) @) 66.1008 1S Cece) 0. Core 6) ee 


0.55: 
0.45 


oeoe eee eo ee wee ese eee 


0.65. 
0.55 
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Same; room; medium walls 
2b. to 2.0 
Carbon filament lamps rated at 3.1 
watts per horizontal candle power; 
opal dome or opal cone reflectors; 
light ceiling; dark walls; large 
room; lamps pendant; height from 
8 to 15 feet 0.70 


0.60 


ee eS 


Arc Lambs. 


5-ampere, enclosed, direct-current are 
on 110-volt circuit; clear inner, opal 
outer globe; no reflector; large 
room; light ceiling; medium walls; 
hereht from-9 to 14° feet. 00 on as 50 


Street LicHTtinc wituH Gas In Ev- 
ROPE; by E. N. Wrightington. 


Mr. Washington’s paper is very brief, 
and the following extracts are particularly 
pertinent :— 


“Gas is used for street lighting in the 
Continental European cities in many 
forms. Both inverted and upright mantles 
are used under ordinary and high-pressure. 
The low-pressure upright lamps comprise 
the principal lighting of the side streets. 
The high-pressure upright lamp is just 
coming into use for the lighting of the 
principal thoroughfares. The inverted 
lamp is, however, taking the place of the 
upright type. The low-pressure inverted 
lamps are used for ordinary illumination, 
and the high-pressure inverted lamps on 
the main streets, 

The most striking feature of the street 
lighting on the other side is unquestionably 
the use of high-pressure inverted gas 
lamps. These lamps are found in very 
large units, running as high as 3600 mean 
lower hemispherical candle-power. The 
posts are placed near together, and the 
streets are almost as bright as if lighted by 
daylight. One might expect to find the 
light rather glaring, especially as the 
lamps are hung rather low; on the con- 
trary, however th~> light is beautifully dif- 
fused, the effect being very soft and pleas- 
ing.” 


DESIGN OF THE ILLUMINATION OF THE 
NEw YorkK Crty CARNECIE LIBRA- 
RIES; by L. B. Marks. 


The paper is devoted chiefly to a de- 
scription of the lighting installation in the 
St. Gabriel’s Park branch, which is re- 
presentative of seven other Carnegie Lib- 
rary buildings now under construction 
‘in New York City. Floor plans showing 
‘the arrangement of outlets, sketches of 
the several types of fixtures used, and the 
results of illuminometer measurements 
are given. The following is a summary of 
the features of the installation :— 
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(1) Freedom from glare. No unshaded 
lamps. Intrinsic brightness of lighting 
sources, 1/10 of a candle-power per square 
inch. 


(2) General illumination combined with 
localized illumination. 


(3) General illumination one foot-candle 
on horizontal working plane. 


(4) Illumination (horizontal) on read- 
ing tables, average working conditions, 
5 foot-candles. 


(5) Illumination (vertical) on 
shelves 1% to 4 foot-candles. 


Illumination (horizontal) on bookshelves 
4 to 8 foot-candles. 


(6) Combination of general and _ local- 
ized lighting designed to secure maximum 
illumination on the working spaces at 
minimum cost of operation for the required 
results. 


Ceiling pendants for general illumina- 
tion designed for efficient use of tungsten 
lamps. 

(7) Flexibility. Design of switching ar- 
rangements for economical use of light. 
Lights near windows placed on same cir- 
cuits so far as possible. 

(8) Lamps for general illumination 
hung high but low enough to avoid sharp 
contrasts on the ceiling. 

(9) Lamps for general illumination en- 
closed in 16 inch crystal glass globes 
roughed on the outside. 

(10) Lamps for table lighting provided 
with prismatic reflectors designed to throw 
the maximum light sideways instead of 
agownwards. Frosted lamps used. 

(11) Lamps for lighting low bookshelves 
screened from view by opaque parabolic 
reflectors. Lamps for lighting wall book- 
cases, backed by opaque trough reflectors. 

(12) Lamps for lighting free standing 
bookcases and reading tables screened 
from view by green plated glass domes. 

(13) Lamps for. lighting exhibition 
racks screened by reflectors with green 
celluloid covers. 

(14) Wall bracket and column bracket 
lamps provided with deep enamelled glass 
diffusing shades of sufficient depth to hide 
the lamp. Frosted tip lamps. 

(15) Cheerful appearance of room.” 
E,NGINEERING PROBLEMS IN ILLUMI- 

NATION; by Alfred A. Wohlauer. 

Mr. Wohlauer first sets forth his con- 
ceptions of the relation of the duties of the 
illuminating engineer to those of the 
architect and client; refers to some of the 
early investigations in the line of light 
distribution, and then proceeds to the ma- 
thematical consideration of the problems 
of obtaining uniformity, which, he says, 
“practical experience has demonstrated as 
the chief requirement for good illumina- 


book- 
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tion.” The subject is treated in a strictly 
theoretical manner. 


Tus Intrinsic BRIGHTNESS OF LIGHT- 
ING SourcEs; by J. E. Woodwell. 

Mr. Woodwell deals with the effect of 
intrinsic brightness, or glare, upon the 
organs of vision. He thus summarizes 
the more important hygienic effects of 
light-sources of high “intrinsic brilliancy 


within the field of vision may then be 
summarized as follows: 
1. Contraction of the pupil is caused, 


thereby reducing the amount of light en- 

tering the eye and the consequent visi- 

bility. 

2. The sensibility of the visual organs 
is temporarily impaired by residual images 
and. retinal fatigue. 

3. The effects of (1) and (2) are also 
produced by the occasional view of bright 
sources or by subjecting the eye to sud- 
den fluctuations of light. 

49. Intrinsic brightness rather than the 
distance of the source from the eye is the 
principal cause for pupillary contraction. 

5. The harmful effects are greatest in 
proportion to the decrease in the working 
illumination and are considerably reduced 
under an illumination exceeding 2 foot- 
candles, 

6. The different luminous sources may 
be classed with reference to producing 
pupillary contraction and after-images in 
the same order as their respective inten- 
sities.” 

SoME EXPERIMENTS ON REFLECTIONS 
FROM CEILING, WALLS AND FLoor; 
by -Ve- Ra lansinen candi) awe 
Rolph. 

The experiments consist in illuminom- 
eter measurements in a room in which the 
covering of the walls and ceiling was var- 
ied from dark to light, and the _ light- 
sources from one to three, with and with- 
out reflectors. With one bare lamp the 
average illumination varied from .19 to 
.68 foot-candles; with one lamp and re- 
flector .36 to .90 foot-candles; with three 
bare lamps from .48 to 1.96 foot-candles; 
with three lamps with reflectors from .91 
to 2.27. The lamps were 40 watt, 115 volt 
Tungsten, and the reflectors were of the 
prismatic type. 


THe -RELATION BETWEEN .CANDLE- 
POWER AND VOLTAGE ON DIFFER- 
ENT Typrks oF INCANDESCENT 


Lamps; by F. E. Cady. 

Mr. Cady’s paper is the report of a care- 
ful and exhaustive series of experiments 
to determine the exact mathematical re- 
lation between voltage and candle-power 
of all the different forms of incandescent 
electric lamps now in use. . 
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Discussion of the Convention 
Papers Before the New 
Section 


The regular meeting of the New York 
Section was devoted to an abstract and 
discussion of the convention papers. The 
most important part of this program was 
the discussion of Dr. Ives’ paper on the 
“Ives Colorimeter.” In the paper on this 
subject presented at the convention the 
Moore carbon dioxide, or “white light’ 
tube, was given as containing a larger 
amount of blue rays than even the Mer- 
cury are. This fact elicited a strong reply 
from Mr, Moore, who quoted the color 
values obtained by German authorities to 
sustain his contention that the carbon 
dioxide tube is the only complete substi- 
tute for “average daylight”. Previous to 
the meeting of the New York Section, Dr. 
H. E, Ives, the inventor of the instrument, 
personally carried out a series of measure- 
ments of the carbon dioxide tube in com- 
parison with actual daylight at the labor- 
atory of the Moore Electrical Co. The re- 
sults obtained gave 67 for the blue, as 
against 520 reported in the convention 
paper, This figure was obtained in com- 
parison with the sky; and, as pointed out 
by Dr. Ives, this was somewhat bluer than 
the value generally given to average day- 
light, so that the results obtained were 
substantially concordant with those given 
by the German authorities. Dr. Ives ex- 
plained the discrepancy by the fact that 
the measurements reported in the con- 
vention paper were necessarily made in 
comparison with an arc lamp, which was 
fiuctuating widely on account of varying 
voltage. The fact that measurements made 
under proper conditions correct this appar- 
ent error is exceedingly gratifying, since it 
removes the very serious doubts which the 
convention paper cast upon the accuracy 
and practicability of the Ives Colorimeter, 
The value of such an instrument to illumi- 
nating engineering is very great, and the 
work of Dr. Ives in this field so successful 
in the past, that it was a keen disappoint- 
ment to those who looked to the Ives 
Colorimeter to solve many of the vexing 
difficulties of color values when the dis- 
crepancy of the convention paper was 
brought out, The test reported by Dr. 
Ives is therefore a most welcome assurance 
of the real value of the instrument. 
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American Items 


AMERICAN AND EUROPEAN STREET 
GH TING ae bye aur lousy. bell, 
Electrical World, October 3. 

A short and pithy article in which the 
writer expresses the same views which he 
set forth in his presidential address at the 
Illuminating Engineering Society Conven- 
tion. The closing paragraph is especially 
significant. 

The writer has sometimes sinned in the 
past by joining the procession of shuffling 
apologists willing to put up with so-called 
“standard” practice in street lighting; in 
the future he proposes to stand uncom- 
promisingly for adequate illumination, such 
as is now in this country hardly more than 
accidental. It is not creditable to Ameri- 
can cities that they have not undertaken 
reform in lighting ere this. They come 
out strongly for lower prices, but are weak 
on general improvement in results. What 
is needed, just now, is work intensive as 
well as extensive—improving the lighting 
of the principal streets, as well as string- 
ing occasional lamps in half-built subur- 
ban roads. We have, in this country, the 
enterprise, the money and the engineering 
skill to make American cities the cleanest, 
best paved and best lighted in the world, 
and the work of improvement ought to be 
started without further delay.” 


CoMPARISON OF ‘THREE NOTABLE 
STREET LIGHTING Systems; Elec- 
trical World, Oct. 3. 


Describes and illustrates the spectacular 
lighting of Nicollet Ave., Minneapolis; 
Canal St., Grand Rapids; and Summit St., 
Toledo. In Minneapolis 100 watt Tung- 
sten lamps are used, five being placed on 
each ornamental post; in Grand Rapids 
arches are placed over the streets lighted 
with 75 watt Tungsten lamps; in Toledo 


magnetite arc lamps on ornamental posts 
are used. 


THE ILLUMINATING ENGINEER; by C. 
Roesch, Architect and Engi- 
ineer, September. 

Lays stress on the necessity for consi- 
dering the artistic as well as the purely 
scientific side of illuminating engineering. 
tHe» LIicHrtInG; NUMBER ,. October 

7th, of the Municipal Journal and 
Engineer, has the following ar- 
ticles :— 

Columbus Municipal Lighting Plant, by 
G. H. Gamper. 

Street Lighting in Chicago. 

Electric Street Lighting, by 
Puffer. 

Cost of Gas and Naphtha Lighting, by 
Alton D. Adams. 


Wm, L. 


SIMPLIFYING SOME OF THE CALCULA- 
TIONS OF Licut; by Carl Hering, 
Electrical World, September 26th. 

A discussion of the general subject of 
photometric terms and formulae for the 
special purpose of clearing up the numer- 
ous misunderstandings and errors that 
have prevailed in this subject. It contains. 
substantially the same matter as Mr. Her- 
ing’s valuable paper presented to the 

Illuminating Engineering Society Conven- 

tion. 


THe ReLaAtivE ILLUMINATING EFFI- 
CIENCIES OF THE 8-Foor E. H. 
Lava Tip, THE sucG “D” ARGAND, 
AND THE CARPENTER BURNER, 
Eacu ConsuMING GAS AT THE 
Fete Ores ClU.. ET. PER HOUR ON 
Coat Gas oF FROM 8 To 18 C. P. 
AND WATER GAS OF FROM I5 TO 
25 C.-P.; Progressive: Age, Sep- 
tember 15th. 
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SPECIAL STREET LIGHTING IN VARI- 
ous Cities; Western Electrician, 
September roth. 

Exectrric Sicns In NEw York CIty; 
by Wm. Fife Turnbull, Western 
Electrician, Sept. 26. 

Hiageor -LIGHTS, “bys 
Gas Light Journal, 
r4th. 

MopEerRN LicHt SHADES, by “R”; Am- 
erican Gas Light Journal, October 
t2th. 

SCIENTIFIC . LIGHTING; by 
Macbeth, Dry 
September 26th. 


American 
September 


Norman 


Editorials 
Electrical World. 
THe ILLUMINATING ENGINEERING So- 


CIE RYs: 


Goods Econonust, 
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Liciwir= 45-4) ROE Lion 

SIMPLIFYING SOME OF THE CALCULA- 
TIONS OF LIGHT; 

STREET LIGHTING; 


MopERN ILLUMINANTS AND UL/‘TRA- 
VIOLET Rays. 


Electrical Review. 
Waitt LIGHTS FoR SHIPS AND LIGHT- 
HOUSES: 


A Netw DrpartuRE IN ILLUMINATING 
ENGINEERING. 


Electrical Age. 


Tur RELATION OF Rates To EFFICIEN- 
cy OF LIGHT-SOURCES; 


ARTIFICIAL: J LIGHTING <— OF] =ce UB. 


SCHOOLS. 


Foreign Items 


CoMPILED BY J. S. Dow. 


PHOTOMETRY AND ILLUMINATION. 


‘THE PHOTOMETRIC STANDARD OF 
LIGHT AT THE NATIONAL PHysI- 
cal, LABorAToRY, by R. T. Glaze- 
brook, (a communication to the 
British Association meeting at 
Dublin). 

Deals with a suggested alteration in the 
present method of measuring the water- 
vapour present in the photometer-room. 
In future this is to be measured with the 
“Assmann” ventilated hygrometer, which 
is found to give results differing by 20 
per cent from those of the ordinary un- 
ventilated type. A consequence of this 
discovery is that the relations previously 
accepted as correct between the units of 
light of different countries, now need revi- 
sion, and it is stated that the real ratios be- 
tween the Hefner and the Bougie deci- 
male respectively and the British candle 
are almost exactly 0.9 and 1.0; this result 
will necessitate the suggested conditions 
for an international standard of light be- 
ing revised. 

The discovery of the difference in the 
readings of the ventilated and unventila- 
ted hygrometers partially explains the 
discrepancy that has always been foun 


to occur between the relations between 
the standards, as obtained by direct com- 
parison, and the results obtained by the 
interchange of standardized incandescent 
lamps. 


BELEUCHTUNGSBERECHNUNGEN © FUER 
(QUECKSILBERDAMPFLAMPEN, by K. 
Norden (it cies Sepia 


The author points out that the tube 
mercury vapour lamps deviate very far 
from theoretical point sources. Assuming 
certain practical dimensions for a lamp, 
he calculates the illumination at points 
in a plane parallel to the axis of the 
lamp, and also discusses the errors that 
ere likely to arise in its photometry; for 
instance when the distance of the lamp 
from the photometer was altered from 
0.6 to 2.85 metres the apparent candle- 
power varied by 34% 


Dirt SCHADIGUNG DES AUGES DURCH 
DIE KEINWIRKUNG DES ULTRAVIO- 


LETTEN LIcHTES, (Discussion of 
the“paper. by /Dfs2- schanz. and 
Stockhausen, "HPs 7, Ano 27. 


abstracted London 


Illuminating 
Engineer, Oct.) 
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Many conflicting views are expressed 
regarding the effect of ultra-violet light 
on the eye. Many of the speakers dis- 
agree with the suggestions of Dr. Schanz 
and Dr. Stockhausen. Fur instance, it 
was declared that ultra-violet rays were 
not invariably injurious and might even 
be beneficial to the eye, and the case 
of a lady was cited whv suffered from 
cataract but recovered her sight by the 
aid of the rays. In general it seemed 
to be felt that further evidence from the 
physiologists was needed, though, as day- 
light seemed to be richer than artificial 
light in ultra-violet rays, most of the 
speakers doubted whether the fatiguing 
effect of the latter could be ascribed to 
this cause. 

In a subsequent letter to this journal 
Prof. Blondel, (E. T. Z., Sept. 24,), speaks 
of his own experience. He thinks that 
they may be more susceptible to the effect 
of short-wave energy by artificial light 
owing to the lower order of illumination 
and hence the different physiological con- 
ditions. He, himself, when recovering 
from inflammation of the eyes, found that 
he could work by the light of a 3.5 watts 
per candle lamp without fatigue, but that 
the light from one running at 2.5 watts 
per candle proved very trying. 


Di& KONSTRUKTION VON REFLEKTOREN 
FUER VORGESCHRIEBENE BODENBE- 
LEUCHTUNGEN, FE. W. Weinbeer, 
(Lute Dare ptero):: 

The author discusses 4 graphical meth- 
od of working out the shape of reflectors 
designed to yield a uniform downward 
horizontal illumination. 


A NEw PHOTOMETER, by A. Blondel, 
(Elek. Ang. Sept. 10). 


The author describes a new form of 
photometer due to Prof. Blondel and spec- 
ially designed for portable use, for street- 
lighting, etc. The field of view is created 
by a small Lummer-Brodhun prism, and 
the source of light is a small glowlamp 
filament of linear shape fed by an ac- 
cumulator. 


EIN NEUER FLIMMERPOLARISATIONS- 
PHOTOMETER, by S. Maisel (J. f. 
G. Sept. 19, short note.) 


A brief reference to a form of flicker- 
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photometer devised in Russia. The spec- 
ial point of the instrument appears to be 
that the change from light to dark in 
the flicker-photometer takes place ac- 
cording to a sinusoidal law, and it is 
claimed that this is less trying to the 
eyes. 
ELEctric LicHTiNc. 


NEUES UEBER DIE QUARZLAMPE, by O. 
Bussmann, (Elek. Anz. Sept. 10). 
The article describes, rather more ela- 
borately than in the original paper by 
the same author, that appeared in the. 
Elektrotechnische Zeitschrift some time 
ago, the Kuech quartz-glass mercury va- 
pour lamp. The author describes’ the 
main features and _ scientific principles 
underlying the lamp, and gives a series 
of curves illustrating the connection be- 
tween P. D. and current, etc. 


EINFLUSS VON SPANNUNGSUEBERSCH- 
REITUNGEN AUF DIE LEBENSDAUER 
VON METALLFADENLAMPEN, (EF. 
ia Oe pitas) vy.t. Rematie: 

The author gives some interesting data 

as to the effect of over-running metallic 
filament lamps. The effect on osram 
lamps running at 1.1 watts per H. K. 
seems to be very marked. Remane states 
that the useful life of a 100 volt lamp 
run on P. D.’s of 100, 105, and 110 volts 
respectively would be 1800, 900, and 370 
nours-ssom that ‘amrise. of 10% in -P: —“D: 
reduces the life to about one-fifth of its 
normal value. The author gives some 
interesting curves illustrating these and 
other results. 


A PROPOS DES LAMPES A FILAMENT EL- 
ECTRIQUE, Henry (VlElectricien, 
Sept5))- 

UEBER ELEKTRISCHE STRASSENBELEUCH- 
TUNGDEREN SYSTEME UND IHRE 
RATIONELLITAET, (Elek. Ang. Sept. 
..12 continued), by J. Schmidt. 

THE EBFrEctT oF METALLIC FILAMENT 
AND ARC LAMPS ON ‘THE EYES, 
(Elec. Engineering, Sept. 3). 

A resume of the paper by Drs. Schanz 
and Stockhausen and the discussion re- 
ferred to above. 


THE MANUFACTURE OF METALLIC FILA- 
MEN? LAMPS, (Elec. Engineering, 
Sepia 


472 


An abstract of several recent patents 
bearing on the manufacture of metallic 
filaments. 


LampPapo AD Arco BLONDEL, (/Ellet- 
mcita, Sept. 3 ): 

DIE NEUEREN BOGENLAMPEN, (Z. f. B. 
Aug- 30, Sept) 10, Sept.-20). 


A comprehensive series of articles deal- 
ing with recent are lamp developments. 
The present section deals only with 
lamps with carbon electrodes. 


Gas, OIL, AND ACETYLENE LIGHTING. 


PRESSURE-GAS INVERTED LIGHTING IN 
BERLIN, by H. Drehschmidt (J. f. 
G. AUS sey alae CDi nega 
W/ Sept. 12): 

A description of the application of high- 
pressure gas to the illumination of the 
streets of Berlin. The paper was read 
at the annual meeting of the German In- 
stitution of Gas Engineers, and is now 
reproduced in. the journals cited. Though 
somewhat lengthy, it contains some val- 
uable jinformation as to experience of 
the details of public lighting at high pres- 
sure and is accompanied by full par- 
ticulars of the polar-curves of distribu- 
tion of light of the sources employed and 
the actual distribution of illumination over 
the pavement and roadway. 


Pusiic LIGHTING IN LONDON AND 
ELSEWHERE, by N. H. Humphreys, 
(is Geel Sent ae 


This article consists mainly of a criti- 
cal discussion of the recent report on the 
City lighting in London by A. A. Voysey, 
but contains a number of general re- 
marks on street lighting in addition. 
One point insisted upon by the author is 
that it is not legitimate always to express 
results, on the basis of cost per illumina- 
tion obtained. For instance, if a certain 
street is already adequately illuminated 
and, without increasing the expense, we 
succeed in getting double the light, we 
are not justified in assuming that the new 
metnod of lighting is twice as cheap to 
the ratepayers as the former one, while, 
even supposing that the gain in illumina- 
tion is valuable, it is questionable whether 
results should be expressed on the above 
basis. 
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Proressor J. T. Mokrrts on HicH 
PowkErR GAs AND ELEcrRIc ArRC- 
LAMPS) by Wockl) Ye Webber eG. 
W) pept. 42). 

A very interesting critical discussion 
of the two recent articles by Professor 
Morris in the London ILLUMINATING 
ENGINEER. The author appreciates the 
value of two such articles on gas and 
electric lights, involving tests carried out 
by the same author in the same journal. 

Among other suggestions, however, the 
author criticises the assumption that lights 
intended for street-lighting ought to cast 
all their light in the lower hemisphere 
and so serve the useful purpose of illumi- 
nating the road ‘and pavement. The au- 
thor suggests that many people regard a 
long row of lights seen from a distance 
as highly decorative, and, indeed, judge 
whether a street is well-illuminated or not 
more from the general appearance of such 
lights to the eye than the actual illumina- 
tion on the pavement, 

Mr. Webber also explains how it has be- 
come customary to make use of the hori- 
zontal beam only when making photo- 
metric tests of a gaslamp. This was ori- 
ginally intended to compare, not different 
lamps but merely the quality of different 
kinds of gas. Hence it may prove mis- 
leading when applied to compare the 
performances of lamps yielding widely 
different types of polar curves of distri- 
bution of light, = 
Tue RELATIVE MERITS OF. PRESSURE- 

GAS AND PRESSURE-aIR, (G. W. 
went1)s 

A brief resume of the arguments that 
have been advanced pro. and con. the 
use of compressed-air with gas instead of 
high-pressure gas itself, in the recent dis- 
cussion On this subject in the Journal fuer 
Gas, ete. 


Morris AND WEBBER ON HIGH POWER 
Lames, (G. W. Sept. 19, Editor- 
ial). : 

Pupsyuic. LIGHTING By PRESSURE-GAS 
GE f'G Sept.12,; pp. B42 "40 644). 

Tur CHIPPERFIELD HicH PRESSURE 
LAMre: CG. WV. Sept aie Ve | 

VARIOUS PATENTS RELATING TO INCAN- 
DESCENT MANTLES, THE DESIGN OF 
BURNERS FOR USE WITH LIQUID IL- 
LUMINATING MATERIALS, ETC., (Z. 
f. B. Aug. 30, Sept. 10 and 20). 
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ILLUMINATING ENGINEER, (London). 


ACETYLENE CONGRESS IN CHICAGO, 
en, 

BrittsH ASssociATION Mrgrrinc, Notes 
ON THE. 

COMPARISON OF THE Cost oF OSRAM 
AND. OMAnr, Arc Lamps, A, H: 
Remane. 

CORRESPONDENCE—NSartor1, K., Mar- 
Chantetrohne WW wlorris, Prof. |. 
AR 


CLEANING TUNGSTEN LAMPS AND RE- 
FLECTOKS. 

DayLIcHt ILLUMINATION AND SKY 
BRIGHTNESS, MEASUREMENT OF, 
P. J. Waldram. 

EDITORIAL. 


FLICKER PHOTOMETER, AN IMPROVED 
Form oF, L. Wild. 


GENERATION OF ACETYLENE FROM Com- 


PRESSED CARBIDE BRIQUETTES, 
‘ri Kohler) 
ILLUMINATION, Its DISTRIBUTION AND 
MEASUREMENT (contimued), A. P. 
Trotter. 
ILLUMINATION IN EMERGENCIES. 
INCANDESCENT GasticHt, A NEw 
ForM OF. 


METALLIC FILAMENT GLOW-LAMPS FOR 
HicH’ VOLTAGE AND’ Low CANDLE- 
POWER, B. Duschnitz. 


NEED ror Goop. leon weno FROM 


THE Morat STANDPOIN?T, THE. ' 


OVERSHOOTING OF 
CONCLUSIVE EVIDENCE ‘OF, He es 
Freeman. : 


PATENT List. 


Tunesten Lamps, 
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PRERCEPTION OF [LIGHT anp” CorouR, 


Tue, Dr. F. W. Edridge Green. 
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SAN DIHGO, CAL.—It is understood that 


certain property owners along D street 
from Atlantic to Twelfth, the section which 
it is proposed to improve by the estab- 
lishment of a new lighting system, 
will protest against the expenditure of 
funds necessary to install the ornamental 
iron posts and cluster incandescents. 


ST. JOSEPH, MO.—Rivalry of the 


strongest sort has developed among the ~ 


Felix street merchants, in decorating that 
thoroughfare in honor of the visiting 
soldiery. The limit was reached when 
tenants between Seventh and Highth 
streets authorized the expenditure of $325 
for hanging: strings of incandescent lights 
along the block. Tenants in the block 
bounded by Sixth and Seventh streets 
have installed the same scheme. 


Unlike the lighting of Felix street, Third 
to Sixth, where the bulbs have been tinted 
with the national colors, and stretched 
along the curb lines, depending from the 
ornamental light fixtures, the lights be- 
tween Sixth and Highth streets are white, 
and extend diagonally back and _ forth 
across the street. At the intersections of 
the lines, larger bulbs, with ornamental 
shades, have been placed. All of the lights 
serve to illuminate finely the bunting pen- 
nants in patriotic colors which flutter in 
profusion above the street. 


ST. LOUIS, MO.—Pine street is the first 
to respond to the Civic League movement 
for better lighting of the downtown streets 
and for a uniform system of illuminating 
the section bounded by Fourth and Twelfth 
streets, Washington avenue and Market 
street. } 


New four-light electroliers which have 
been permanently installed on Pine from 
Fourth to Tenth streets are getting their 
introduction in connection with the festi- 
val illumination of the downtown streets 
and are attracting as much attention as 
the more elaborate temporary lighting. 


There are 10 electroliers to each block 
and they brilliantly illuminate the thor- 
oughfare, 

The Street Lighting Committee of the 
Civic League will call a meeting shortly 
of property owners and merchants of the 
entire downtown district at the Mercantile 
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Club, and an effort will be made to induce 
them to follow the example of Pine street 
and install the electroliers on all the 
streets. 


HARTFORD, CT.—Bids have been sub- 
mitted to the board of contract and supply, 
on the new contract for lighting the city, 
beginning June 1, 1909. The only bidders 
were the Hartford Electric Light company 
and the Hartford City Gas Light company. 


The Hartford Electric Light company 
submitted three proposals, The first of- 
fered to continue the present are lamps, in 
use under the expiring contract, at a cost 
of $56 per lamp, per year, for a five-year 
contract, or $60 per lamp for a one-year 
contract; the present series lights to be 
continued at the present cost of $18 per 
lamp per year. 


The second proposition offers to install 
the lamps now on exhibition through 
Pearl street, at a price of $35 per lamp, 
per year. These lamps are run on a low 
voltage, as are the lights used in private 
houses. Outside of the district named, it 
is proposed to install the series Tungsten 
lamps now in use in West Hartford, at a 
cost of $15 each per year, provided one 
lamp is placed on each of the wire poles. 


The third proposition offers to place 
in lieu of the present series are light sys- 
tem in the district outside the present 
underground wire system, the Titanium 
carbide lamp now exhibited in Albany 
avenue, which gives about double the light 
of the existing arc lamp at a cost of $70 
per lamp per year, under a five year 
contract. 


The bid of the Hartford City Gas Light 
company offers to install 60 candle-power 
incandescent gas lights, with ornamental 
iron posts, care, maintenance, etc., 250 
lights or more for one year, at a cost of 
$26.80 per lamp; 250 lights or more for a 
period of five years, at a cost of $22.80 
per lamp. 

The company also offers to install 100 
candle-power: Tungsten lights with poles, 
etc., at a cost of $20.80 per lamp under a 
one-year contract, or $17.80 per lamp un- 
der a five-year contract. Lamps of the 
Maegnetite type are to be installed at a 
cost of $67.80 under a one-year contract, 
or $64.80 under a five-year contract. 
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Light and Labor 


Whether we accept the teaching that, by divine fiat, man was compelled to provide 
his daily bread by the sweat of his brow, or that he has emerged and ascended from 
a primitive, brutish condition, the fact remains that labor has been Mis lot from time 
immemorial. We must also concede that, in a broad sense, his mental, moral and 
spiritual welfare has been determined by the character of his labor. 


This proposition carries with 1t the corollary that mere labor itself 1s not uplift- 
ing—in fact, may be degrading: labor ennobles when its ends are noble. “The man 
with the hoe’ 1s brutish because of a continual struggle with brute force. As science 
has gradually subjugated brute force, and made it a servant instead of a master, man 
has risen to a higher plane of moral and mental strength; and with this emancipation 
from physical and moral servitude his labor has become more precious. 


Never before in the history of the world has the labor of man been so valuable as 
today in America; and nothing 1s more reassuring or comforting than the knowledge 
that the value of human labor 1s bound to continually increase; for the more valuable 
human labor becomes the greater will be the care and ingenuity devoted to conserving 
it. From the oar benches of the Roman galley to the modern American workshop is 
a long, long stretch in human progress. 


As a mere matter of industrial economy, there is no item of such importance as 
the efficiency of workmen and workwomen. The “cost of raw materials,’ “interest 
and depreciation,” “office expense,’ or any ttem that you will, is wholly overshadowed 
by the cost of labor; and there is no single utility that has a greater influence upon 
the actual efficiency of the laborer than the light by which he works. At least 99 
per cent. of the results of labor are accomplished under the direction of the sense of 
vision. Imperfect or defective vision makes labor difficult, and the results imperfect. 
Of all things let the workman have a good light. 


As human labor has become less a matter of mere physical strength, and more a 
matter of intelligence, the mental attitude of the worker has come to be of greater 
importance. The discontented worker will never equal in efficiency the contented 
worker; and the worker who is compelled to use poor tools, the most important of 
which is light, is bound to be discontented. 


Light is cheering; darkness oppressive. The cheerful worker produces the most 
and best results and makes the fewest mistakes. 


Let there be more and better light. 





LAMP POST USED TO COMMEMORATE THE 225TH ANNIVERSARY OF 
THE FOUNDING OF PHILADELPHIA BY WM. PENN. 


Lamp Posts as Historical Memorials 


The possibilities of the lamp post as a 
means of embellishment for streets and 
public squares are rapidly becoming im- 
pressed upon the public mind and worked 


out into accomplished facts.. The matter 
of furnishing sufficient illumination in 
public thoroughfares is one of the recog- 
nized necessities of municipal manage- 
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ment, comparable with, and to a consid- 
erable extent akin to, the use of modern 
pavements. Street lighting, however, dif- 
fers in one very important respect from 
street paving. While the latter is wholly 
utilitarian, the former is not only utili- 
tarian but may be made more highly ar- 
tistic or more aggressively ugly than is 
possible with any other public utility. In 
its general effect upon the appearance of 
a city, street lighting also has a far wider 
field than any other public improvement. 
The public buildings of a city are neces- 
sarily few, and its parks are, in the na- 
ture of things, seldom seen by either the 
transient visitor or the busy citizen. 
Street lighting, on the other hand, is 
everywhere present. 

There has been within the past year 
such a remarkable interest shown through- 
out the country, particularly in the West, 
in artistic street lighting as to make it 
appear almost as if the various cities were 
in an actual contest to see which could 
produce the finest installations. While 
each particular case has been a credit to 
its designers and a just source of pride 
to the citizens, we must undoubtedly give 
Philadelphia credit for having made the 
most dignified and impressive use of deco- 
rative lighting thus far recorded. As 
compared with many cities of the old 
world, the oldest of our own cities are as 
yet mere infants; but all measurements 
are comparative, and a number of our 
cities rightly cherish the memory of 
events connected with their early history, 
and none more so than Philadelphia. This 
city recently dedicated a week’s time to 
the commemoration of the first quarter 
millennium of its existence, and many and 
various were the festivities provided. In 
the nature of things, the usual festivities 
of this kind are of a transient character; 
the longest parade soon passes; the patri- 
otic speech must come to a close; the band 
must cease to play, and the home-coming 
citizen and the stranger within her gates 
must return to their accustomed duties. 
It is “all a fleeting show,” leaving nothing 
but littered streets and bedraggled bunting 
as an evidence of its passing. 

It was a wise and admirable thought, 
therefore, on the part of those who ar- 
ranged the celebration to seek some means 
of adding to the impressiveness and joy 
of the occasion that could remain as a 
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permanent memorial of the historic events 
commemorated, and a particularly happy 
thought that hit upon the erection of suit- 
ably designed and executed lamp posts 
around the municipal center of the city in 
which is located its city hall. As this edi- 
fice occupies four entire blocks, and is one 
of the most imposing structures of its 
kind in this country, the opportunity for 
the display of such embellishments was 
ideal. 

In order that this plan might express as 
much symbolism as possible, the commit- 
tee having it in charge decided that the 
number of posts should be twenty-eight, 
corresponding to the number of original 
districts, boroughs and townships which 
censolidated in 1854 to make up the pres- 
ent city. The posts in themselves are 
simple and dignified in design, as befits 
their purpose, each supporting a shower 
of electric lamps in frosted globes. The 
material is bronze, and the execution is 
an example of the most finished and skill- 
ful workmanship, for which due credit 
must be given to the makers, the Smyser- 
Royer Company of that city. 

The largest and most elaborate posts 
were placed singly at the entrances. The 
bases of the posts are utilized for the 
commemoration emblems and inscriptions, 
as may be seen in the illustration (Fig. 
1). On one side is the new seal of Phila- 
delphia, recently adopted, and effective for 
the first time this fall. On another side 
is a tablet stating which district, borough 
or township each post commemorated, and 
giving its boundaries. Another tablet 
sets forth the fact that the post is set up 
in commemoration of the 225th anniver- 
sary of the founding of the city by Wil- 
liam Penn. And, finally, on another side, 
the original seal of the individual sub- 
division which the post represents. 

The illustration also shows the incrus- 
tations of electric lamps with which the 
corner pillars of the building were cov- 
ered during the celebration week, and 
which greatly enchanced the brilliancy of 
the general effect. 

The lighting .up of these lamps for the 
first time constituted the opening cere- 
mony of ‘Founders’ Week,” and was a 
most impressive and beautiful spectacle. 
The following description is extracted 
from an account of the affair given in the 
Philadelphia Ledger: 
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Twenty-eight public school girls, in white, 
a white which was accentuated by the city 
colors of blue and yellow sashes about their 
slender waists, each girl a resident of one of 
the old time districts, christened rather than 
dedicated the standards. 

Fully 10,000 persons surged about the City 
Hall, filled the streets and halted traffic. In 
Penn square women caught in a jam suf- 
fered, but suffered bravely. Despite the 
pressure the thousands remained almost si- 
lent. There was a shuffle of feet. That was 
ail. 

Not a light twinkled from the massive 
pile of granite. Every window—there are 
hundreds of them on the north, east, south 
and west—was dark. Like alert sentinels 
guarding a dungeon deep the twenty-eight 
standards stood out, their bronze giving 
forth a dull gleam from the lighter back- 
ground of the City Hall wall. 

Silence here. Silence made more profound 
by the noises from far away. 

Then from that section of humanity jos- 
tling each other in North Broad street there 
came an anticipatory sigh. The people heard 
the muffled beat of drums, the faint, sharp 
notes of cornets. They knew then that they 
need not draw further on their stock of pa- 
tience. From the second floor of the Munic- 
ipal Building came the tramp of feet. The 
crowd did not cheer. It merely strained 
forward a bit and beat against the rope 
which encircled the plaza. Into view swung 
the Third Regiment Band, led by Edward 


Brinton, the musicians playing ‘“Philadel- 
phia.” They could be heard. That was 
about all. In the darkness they looked like 


phantoms parading in solemn array about 
the inclosed space. 

Back of this phantom band came little 
ghosts in rows of three, each engaging little 
ghost bearing a silken American flag, the 
middle figure larger than her companions. 
There were twenty-eight rows. These ghosts 
were the twenty-eight girls who soon were to 
dedicate the standards. The figures at their 
sides were their escorts of honor. All are 
pupils of the public schools. 

Following close in the rear of these girls 
was a stockily built lad, bearing a lance at 
rest. It was a gay lance. Twined about it 
were the city colors. It was long and sup- 
ple. The boy was James Hazlett, Jr., son 
of the president of the Select Council. The 
lance, or perhaps it was more like a magic 
wand, was the symbol by which the lights 
were to be flashed in turn in each of the 
twenty-eight standards. 

Back of the lad came Mayor Reyburn, ac- 
companied by Martin Brumbaugh, superin- 
tendent of schools; Director Clay and many 
guests. Well in the foreground was John 
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Dennis Mahoney, professor at the North 
East Manual Training School, in charge of 
the ceremony. Buglers and a fife and drum 
corps brought up the rear. 

The march. around the hall was made in 
silence. The procession, after forming on 
the north plaza, turned to the west, and 
marched without music until the great post 
on the east side of the South Broad street 
entrance to City Hall was reached. There 
the procession halted and the bugles rang 
Olt ai saltite to the Colors,” 

Mayor Reyburn faced the post, the offi- 
cials assembled back of him, the fanfare 
ceased) 

Edna M. Clathy stepped forward. Young 
Hazlett held the magic wand against the 
glass globes. The girl pressed a button at 
the bottom of the wand. At the other end 
a little electric light twinkled. 

“T christen thee in memory of the Frank- 
ford township!” rang out the stentorian 
tones of Professor Mahoney as the light 
glowed. And as though the twenty-eight 
symbolic lights pendant from the post had 
caught the spirit of fire from the micro- 
scopic dot of light held close against them 
the globes flashed forth their light. 

Simultaneously the band played a patriotic 
anthem, the crowd cheered, the officials un- 
covered and the first post had been ceremo- 
niously illuminated. 

Between the short marches from standard 
to standard, the “Salute to the Colors” was 
sounded on cornet, fife and drum. At each 
post there was a brief halt while the glowing 
globe was held against the cold round dead 
lights. Then Professor Mahoney spoke the 
words which constituted the signal for Wil- 
liam McLaughlin, chief of the Electrical 
Bureau, to press the button which commu- 
nicated with the switchboard and sent the 
electrical current coursing along the wires 
bearing its gift of light to the dark stand- 
ards. 

Appreciative gasps arose from the throng 
as young and old drank in the beautiful sig- 
nificance of it all. Around the broad plaza 
marched the procession until finally there 
was left only one unlighted post. That was 
on the west side of the South Broad street 
entrance, across from the Frankford post 
lighted first. 

“T christen thee in memory of German- 
town township,” said Professor Mahoney. 

Louisa M. Schmitz pressed the button in the 
magic wand held out to her by Master Haz- 
lett, the bulb lighted and an instant later 
lights flashed in the standard. 

But that was not what caused the deep- 
drawn sigh from the crowd. With the light- 
ing of the last standard the entire City Hall 
was illuminated. The building stood out in 
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columns of fire. Every projection was out- 
lined in a sparkle of light. Lights in rows, 
lights in serried ranks gleamed from bottom 
to tower top. 

At the four entrances the message, “Phil- 
adelphia Maneto. Welcome,” sprang out in 
letters of fire to greet the stranger within 
our gates, while from the paintings of Wil- 
liam Penn leaped rays of flashing light. 

Near the roof were electric American 
flags, which rippled and floated in the breeze. 
Way up on the tower William Penn be- 
came visible, dressed in a white outing suit 
put on for the occasion. 

It was no longer the black smoke be- 
smudged Penn familiar to residents of the 
city. Eight searchlights trained upon him 
from as many angles transformed him into 
an altogether different person. 


Philadelphia is not the first city to pub- 
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licly celebrate the installation of artistic 
street lighting. St. Paul had a jollifica- 
tion on putting its system into operation, 
and doubtless other cities have likewise 
rejoiced; and well they may, for not only 
does it offer a particularly propitious op- 
portunity for arousing interest in public 
matters, but is capable of making a lasting 
impression. Those who witnessed the 
turning on of the lights at the Pan-Amer- 
ican Exposition will never forget the spec- 
tacle, and will need no argument to con- 
vince them of the possibilities in this di- 
rection. 


In conclusion, we can do no better than 
tc say to other cities who may still be in 
“outer darkness”—“Go thou and do ltke- 
wise.” 


The Mercury Vapor Lamp in the Textile Industries 
By A. S. Hupsarp. 


If the ordinary observer were asked to 
give his impression of the textile indus- 
tries, probably the first thing that would 
‘occur to him would be an almost endless 
variety of shades and colors of material, 
and the wonderful skill required to blend 
and combine them into the finished fabric; 


and most assuredly if he were asked to 
give his impression of the mercury vapor 
lamp, the peculiar peacock blue color of 
its light, by which the windows in build- 
ings where it is used may be distinguished 
at night as far as the eye can reach, 
would first come to his mind. Even if he 
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were fairly conversant with the appear- 
ance of different colors under different 
kinds of lights, and you were to ask him 
what would be the most suitable place for 
the use of mercury vapor lamps, a textile 
factory would be the last to suggest itself. 

But such is the possible error of first or 
“off-hand” opinions. The mercury vapor 
lamp, in fact, turns out to be particularly 
well suited to most of the needs of illum- 
ination in textile mills. So peculiarly suit- 
ed is it that one operator, chosen for her 
unusual degree of intelligence, skill and 
conservative judgment, pronounced it 
“better than daylight.” 

Aside from the coarser preliminary 
processes, and the handling of the mate- 
rials in the dye house, all the operations in 
the production of textiles require sharp 
vision. The threads and fibers which 
constitute the materials are in themselves 
either minute objects, or made up of m1- 
nute objects, and the machinery by which 
these materials are formed into the fin- 
ished product is likewise delicate and of- 
ten minutely complicated. The individual 
fibers of which the silk yarn is composed 
are not more than one eight-thousandth 
of an inch in diameter, and after being 
twisted together ready for the loom are 
frequently not more than two thou- 


sandths of an inch in diameter; yet each 
one of these threads forms a separate and 
distinct part in the production of the fin- 
ished fabric, and must be individually 
looked after by the operator. Except in 
the processes of engraving, it is doubtful 
if there is a single industry in which such 
keen vision is required. While quantities 
of smaller magnitudes than those men- 
tioned are frequently measured in me- 
chanical operations, such measurements 
do not depend upon vision, but are read 
off upon scales sufficiently magnified to 
be easily discernible. 

The most interesting feature in the use 
of the mercury vapor lamp in the produc- 
tion of textiles is the fact that the pecu- 
liar color of its light which would, on 
first thought, seem to entirely disqualify 
it for the purpose, is the very quality 
which gives it so conspicuous advantages 
over the more familiar light-sources. 

Those who have observed the effect of 
the mercury vapor lamp with any degree 
of care must surely have recognized the 
peculiar sharpness which it gives to the 
outlines of illuminated objects. This is 
plainly shown in its effects upon ordinary 
black print. A sheet of common type 
printing stands out with all the distinct- 
ness and sharpness of steel plate engrav- 
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ing; one almost unconsciously runs a 
finger over the surface to feel for the re- 
lief or embossed effect which is a charac- 
teristic of plate printing. This effect 
of sharpness is such an aid to vision as to 
almost make it seem as if the objects were 
magnified. 

Understanding this peculiarity of the 
light, its advantages as a source of illum- 
inaton in the textile industries will at 
once be apparent. The minute fibers and 
tiny threads which the operator must 
handle, and which must be kept constant- 
ly under view, stand out with the same 
vividness as the printed letters referred 
to. 

Such are the facts. Now for the scien- 
tific explanation. To be sure, it is not at 
all necessary that we know the why and 
the wherefore in order to make full use 
of the advantages stated, but it is always 
a matter of satisfaction and interest to 
know the reason of a thing, and the know- 
ing why is furthermore often of assist- 
ance in making further improvements, 
and frequently leads to valuable discov- 
eries. A full explanation in this case 
necessitates a brief description of the 
process of vision. 

The eye has often and very aptly been 
likened to a photographic. camera. It 


consists essentially of a converging lens 
fitted with a “stop,” or diaphragm (the 
iris), a sensitive surface at the back (the 
retina), and a means of focusing the lens 
sc as to produce a distinct image upon 
this sensitive surface. Now, in focusing 
light with a lens it happens, by reason 
of the action of the lens upon the direc- 
tion of the light which produces the fo- 
cusing, that there is a different focus for 
every different color; in other words, if 
the lens be so adjusted as to focus red 
light, it would be out of focus for blue 
light; this is scientifically called “chro- 
matic aberration.” By the use of differ- 
ent kinds of glass of various shapes 
known to the optician this defect can be 
largely corrected; but the lens of the eye 
possesses no such complete means of cor- 
rection. Consequently, when an object 
is seen by daylight, which is a composition 
of all the colors, the eye makes an aver- 
age focus, which would probably be with 
reference to the yellow, which is the most 
active color; this means that the blue and 
the red rays will be more or less out of 
focus, and out of focus means that the 
cutlines of objects appear indistinct. 
The light from the mercury vapor lamp 
is approximately monochromatic, i. e., has 
a decided preponderance of one color— 
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ILLUMINATION OF RIBBON LOOM, SPIERS SILK CO., PASSAIC, N. J. 


blue—and contains no red at all. The 
eye, therefore, focuses for this particular 
color and secures a perfectly sharp image; 
the other colors, being either faint or ab- 
sent, do not blur the outlines, hence the 
peculiar distinctness of the visual impres- 
sion. 

Of course, such a light violently dis- 
torts the whole scale of color values; but 
when you stop to think about it, color is 
mostly a mere matter of decoration, so to 
speak, and of little practical account. 
Many people are more or less color blind, 
and, curiously enough, generally do not 
even know the fact. Furthermore, con- 
sider for a moment how fully objects can 
be represented by shades of black and 
white alone, as the illustrations before 
you will show. Furthermore, the ques- 


tion of color is wholly relative, depending 
entirely upon the kind of light in which 
the object is seen. We are accustomed to 
see objects by daylight, and hence judge 
colors by reference to light of sunlight 
composition, 1.e., a light containing all the 
different colors in the proportions found 
in average daylight; but if we were to 
work continually in a light of different 
color composition we would get accus- 
tomed to the relative changes in color 
values, and perhaps distinguish shades or 
differences quite as readily as by so-called 
“white light.” It is really astonishing 
how quickly we get over our first sense of 
shock at beholding persons with blue lips 
and cheeks and green countenances. It 
is, after all, wholly a matter of custom; 
and if blood were actually blue, and gave 
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its color to lips and cheeks, mademoiselle 
would seek the blueing bag with quite as 
much self-Satisfaction as she now turns to 
the rouge pot. 

“However; the question of color does not 
enter at all into the actual working con- 
ditions of the majority of textile mill op- 
erations, but forms a distinct and separate 
department of the manufacturing process. 
The original color scheme is the work of 
the designer, and the proper arrangement 
of the colored yarns is the work of anoth- 
er specialist. For these processes, of 
course, a “white” or daylight quality of 
illumination is absolutely necessary, but 
ii all the other operations, which are 
purely mechanical, the question of color 
is a matter of indifference. What the 
operator wants is to distinctly see the 
threads and the parts of the machine. 

That the theories above set forth are 
sound is substantiated by the fact that a 
large number of mercury vapor lamps 
have been in use in some of the largest 
silk mills in the country for several 
years—long enough to give them a thor- 
ough tryout—and certainly no stronger 
endorsement can be conceived than the 
expression quoted at the beginning of 
this article, that “the light is better than 
daylight.” While this at first sounds like 
a purely rhetorical exaggeration, it is in 
reality a sober fact. In the first place, 
daylight is exceedingly variable in inten- 
sity and color, and in these two respects 
is surpassed by any constant artificial 
light; and, secondly, a light of simple col- 
or composition avoids the blurring effect 
ef chromatic aberration, which is always 
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present with’ daylight. | " Iniproving on na- 
ture sounds somewhat quixotic, if not 
blasphemous ; but on this’ point we may 
quote © Professor * Helmholz, one of the 
greatest scientists “that ‘the world ever 
produced, ‘who, after a careful examina- 
tion of the eye as an optical instrument, 
concluded with the statement that if an 
optician were to send him an instrument 
containing as many imperfections as the 


human eye, he would return it as unsatis- 
_ factory. 


If we can improve upon nature 
in the case of optical instruments, why 
not in the matter of light production? 

The peculiar color composition of the 
mercury vapor lamp also renders certain 
imperfections and faults, such as grease 
spots, particularly noticeable. As in the 
case of all other manufactured products, 
fabrics undergo a very careful inspection 
before being finally packed for market. 
In one case, that of a plush mill, it was 
found by actual practice that one hundred 
yards of goods could be inspected under 
the light of a mercury vapor lamp with 
greater satisfaction, and in the same time 
that it took to inspect forty yards with 
ordinary daylight. This is not only an 
interesting point in connection with this 
particular form of light but an instructive 
example of the actual commercial value 
of securing that form of illumination best 
adapted to each particular purpose. 

The peculiar distinctness of outline pro- 
duced by the light from a mercury vapor 
lamp is equally advantageous in other 
manufacturing processes, but, as Kipling 
would say, “that is another story.” 
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FITCHBURG COTTON YARN CO. PLANT, FITCHBURG, MASS. 


Indirect Illumination in a Cotton Mill 


The above illustration will give some 
idea of the conditions which the illuminat- 
ing engineer must meet in dealing with 
textile factories. The photograph was 
taken in a large cotton yarn factory in 
Massachusetts. As in most departments 
of the textile industries, one operator has 
to attend a number of machines, and work 
a considerable range of space, and yet 
the objects that require attention are ap- 
proximately distributed over this space 
and necessitate careful watching and 
sharp vision. It is plainly, therefore, a 
case of general illumination of a fairly 
high degree of intensity. Localized light- 
ing is out of the question. 

In the installation shown, inverted arc 
lamps equipped with white ename! metal 
reflectors underneath, are used, the ceiling 
itself being painted white and serving to 
diffuse the light over the space below. 
When it comes to producing absolutely 
uniform illumination on the floor, or on 
any plane above it, and keeping the in- 


trinsic brilliancy of the light-sources at a 
point sufficiently low to avoid glare, some 
method of indirect illumination is prac- 
tically the only solution of the problem. 
Where it is feasible to use the ceiling it- 
self as the diffuser the inverted arc of- 
fers probably the most efficient method of 
producing indirect illumination. 

Where color values are of importance 
practically white light can be obtained by 
properly selecting the enclosing globe, 
which must be of the right quality of 
opalescent glass. So true is the color ob- 
tainabie by this means that it has been 
successfully used in the color printing 
department of a large publishing com- 
pany, as noted in one of our previous 
issues. 

The method of indirect illumination 
shown not only meets the theoretical no- 
tions of illuminating engineers but has 
proven highly satisfactory to the owners 
of the factory, and should recommend it- 
self for all similar installations. 
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MACHINE SHOP LIGHTED WITH FIFTEEN INCLOSED ARC LAMPS. 


The Flaming Are Lamp in Machine Shops 


The lighting of a large machine shop 
constructed on modern principles is a 
good illustration of the wide difference in 
conditions and requirements between the 
various classes of illuminating engineer- 
ing problems. Between the proper illum- 
ination of an office or a residence and the 
lighting of a machine shop of the char- 
acter shown in the illustration, there is as 
wide a difference as between an orna- 
mental foot bridge in a park and a rail- 
way span across a navigable river. 

In all modern buildings designed for 
heavy machine construction traveling 
cranes are provided, which sweep the en- 
tire length and breadth of the room. A 
general illumination must. therefore be 
produced by light-sources placed above 
the level of the traveling cranes, which 
generally means that they must be among 


the roof trusses. Furthermore. the il- 
lumination must be of a fairly high de- 
gree of intensity, evenly distributed, and 
free from distinct shadows. Glare must, 
of course, be reduced as far as possible. 
The case is therefore clearly one in which 
small units are out of the question. The 
familiar enclosed arc lamp has been gen- 
erally installed to meet such conditions. 
The modern flaming arc lamp, however, 
by reason of its far higher efficiency— 
approximately in the ratio of 6 to 1—its 
larger total volume of light, which may, 
if desired, reach the same proportion, and 
as commonly equipped with opalescent 
globes, a very much lower intrinsic bril- 
liancy, gives it unquestionable advantages 
for such purposes. 

The illustrations show two views of the 
same shop illuminated with the two dif- 
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SAME SHOP ILLUMINATED WITH FOUR FLAMING ARC LAMPS. 


ferent installations. The room is 300 x 70 
feet, with 25-foot ceilings. The original 
installation consisted of fifteen enclosed 
arcs, which were replaced by four flaming 
arcs. One end of the room, however, 
which was used for storage (the end 
shown in the foreground) was purposely 
left comparatively in the shade in the new 
installation. The photograph fairly shows 
the difference in intensity of illumination 
throughout the main portion of the room. 
The flaming arc fits such cases as this as 
completely as the incandescent lamp fits 
the lighting of homes and offices. 

There is probably no other branch of 
industry which has undergone such com- 
plete revolution as the construction and 
operation of machine shops. It. was not 
long ago that the machine shop, especially 
the one in which heavy work was done, 
was a semi-dungeon, in which workmen 
groped their way about, performing their 
work by the feeble light of smoking, rank 


smelling torches or candles. It was Sir 
Joseph Whitworth, if we remember right- 
ly, whose name today is a synonym for 
mechanical accuracy, who related how, in 
his boyhood days, the test for accuracy in 
fitting the piston of a steam engine to its 
cylinder was to drop a shilling piece in 
and rattle it around. If the coin did not 
fall through between the piston and the 
cylinder the job was considered a “fit.” 
Those were the days of the torch and 
candle. Today we are building factories 
consisting of a steel framework, filled in 
with glass, which admits the utmost quan- 
tity of natural light during the day, and 
are nearly equaling this illumination with 
our magnificent electric lights by night, 
and instead of the shilling piece as a 
measure of accuracy we are using the mi- 
crometer reading down to the ten-thou- 
sandth part of aninch. Such is the prog- 
ress that has been made within the mem- 
ory of living men. 
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The Illumination of an Auction 
Room 





By NorMAN MAcBETH. 





An example of what can be done in se-_ inches, and the question was to provide an 
curing efficient illumination at a compar- adequate and modern lighting system 
atively low cost as to installation, and suited to the requirements. The floor is 
also the more important one which we used only for sales amounting to from 
have with us always—maintenance—by $5,000 to $50,000 each. The articles dis- 
the use of that modern gas unit, the in- played comprise fine art furniture, rugs 
verted burner, is given in a recently com- and tapestries, pictures and books, bric-a- 
pleted installation for Samuel T. Free-  brac, rare china and cut glass, which are 
man & Co., Chestnut street, Philadelphia. forced upon the market and must be 

The art gallery department on the sec- turned into cash to settle estates or fur- 
ond floor is a room 118 feet by 41 feet 6 nish the wherewithal to tide through a 
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depression, enabling many to begin again line of vision of observers in the gallery. 
more modestly who have perhaps met Clear prismatic reflectors were used, to- 
with misfortunes or reverses. When it gether with chimneys having the bottoms 
is considered that the values placed upon sandblasted. This:sandblasting, as shown 
the goods displayed rest largely with the in Fig. 2, adds. considerably to the ap- 
purchaser, it would be poor economy to pearance of the unit, and has the con- 
have insufficient illumination or illumina- trary effect to sandblasting on incandes- 
tion of a quality which would not contrib- cent electric lamps—that is, it reduces the 
ute to the best appearance possible. end-on candlepower. This is shown on 
The system installed on this floor ena- the flux-polar curve, Fig. 3, the dotted 
bles the sales directors to secure special line giving the end-on candlepower to 15 
effects which cannot be as well obtained deg. on each side of the vertical for the 
under daylight, since artificial light is un- same reflector and mantle with a clear 
der absolute control. A picture, a beauti- chimney. It is interesting to note that 
ful rug, or a fine tapestry, under daylight the distribution secured with the frosted 
may appear very different than under ar- chimney closely approaches the theoreti- 
tificial light, especially if that light is one cal uniform illumination curve for a light- 
having good color qualities, i. e., not source at a height of 10 feet. This is the 
showing a marked deficiency in green, curve shown as a straight line intersect- 
red or blue. Many an art piece which has_ ing the left half of the polar distribution 
seen years of usefulness and appears dull curve in Fig. 3. 
and commonplace under daylight, is ren- This floor is rarely used as one room, 
dered attractive by artificial light, there- the large screens to the left and in the 
by adding very considerably to its selling rear, and the large curtain in the center, 
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FIG. 2. FIG. 3. 


The three lines of three light fixtures, used to divide the exhibit into several 
five down the center of the room and six on sections—drawing rooms, dining rooms, 
each side, suspended from the ceiling at a_ libraries and bedrooms. Draperies and 
height of 12 feet and a distance of 9 feet tapestries are displayed on the screens. 
from the side walls, are entirely out of the In the photograph, Fig. 1, which was 
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taken at night under the regular lighting 
conditions, as may be noted by the ab- 
sence of daylight from the skylight and 
rear windows, the details of the pattern of 
the oriental rugs and tapestry coverings 
on the furniture is very distinctly shown 
on those parts which were in the focus of 
the camera. The exposure was fifteen 
minutes, and the results show a satisfac- 
tory intensity and uniformity. The walls, 
which are covered with red burlap, have 
a low reflection factor and therefore do 


not contribute appreciably to the illumin-- 


ation on the plane, as shown by the illum- 
inometer values on the line of stations 1 
to 40. 

For the purpose of securing measure- 
ments which would permit of averaging 
the results, the room was divided into 
four equal parts; one of these quarter sec- 
tions was again divided into forty-four 
squares of five feet each; the stations 
were then taken at the center of each 
square, as shown in Fig. 4. 

The results, “Lumens per cubic foot of 
gas,’ “Average foot-candles on plane” 
and the equivalent electrical costs, were 
calculated on this area, 1,100 sq. ft., one- 
quarter the total consumption of gas be- 
ing considered as applying to same. 
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It was necessary to furnish good illum- 
ination on the walls to a height of nine 
feet, but it was not required to have this 
illumination uniform, as pictures could 
be hung in such positions as to receive 
the intensity most desirable. The wall 1il- 
lumination varies from 3.5 foot-candles 
maximum opposite the fixtures to 2.5 
foot-candles minimum. These readings 
are vertical values at a height of eight 
feet from the floor. Angle shades were 
used on the two arms toward the wall, 
and were not directed to the wall but to 
a point midway between fixtures, ensuring 
a better diffusion and absence of direct 
reflection of the sources of light from the 
surfaces of the pictures. | 

At the time the illumination measure- 
ments were taken this installation had 
been in use two weeks. The tests were 
made with the entire equipment of pris- 
matic reflectors in use. Angle shades are 
used when it is specially desired to show 
pictures on any part of the wall. These 
were in use when the vertical measure- 
ments were taken. The consumption per 
burner was determined from the meter 
registration with thirty-six burners in 
use. It was not convenient to check the 
amount taken by the pilot flames owing 
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FIG. 5—ILLUMINATION VALUES ON LINE OF STATIONS FROM 4 TO 44. 
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to other lamps being in use throughout 
the building. Deducting the estimated 
ccnsumption of these lamps, however, 
tends to show that the gas taken by the 
pilots was not excessive. 

Following the taking of these measure- 
ments, the illuminometer, equipped exact- 


ly as when these measurements were 


made, was checked on a bar photometer 
against two different standard lamps. All 
the readings in the measurements taken, 
as well as those by which they were 
checked, were made by the same observer. 


DATA PERTAINING TO THE PROBLEM OF 
ILLUMINATION. 


Dimensions of room...118 ft. x 41 ft. 6 in. 
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OBSERVED HORIZONTAL ILLUMINATION 
VALUES. 


On Line 1 to 41. 
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From the observations and results of 
the illuminometer measurements in this 
room an approximate factor may be se- 
cured, which should at least apply to in- 
Stallations. Of a similar. character, 1. €., 
large room, light ceiling and dark walls. 
With this factor we can determine the 
number of burners to install for a desired 
illumination in a manner similar to the 
use of the tables published for electrical 
sources giving the required watts per 
square foot, the rule being: 

Watts per sq. ft.—foot-candlesXcon- 
stant (from table) and 

Total watts—area  foot-candles con- 
stant. 

The constant for burners and equip- 
ment as here installed would be .o1, and 
thiesr ile: 

Total cubic feet—foot-candles x areaX 
Koa ; 

For example, as shown in the table 
above, the average foot candle intensity is 
given as 3.26, and the area as 4761 sq. ft. 
To apply the rule: 3.264761 X.0I=155 
cubic feet. 

The burners installed consume approx- 
imately 3 cubic feet of gas per hour, and 
we therefore have [55—-3—51 burners 
required. , 

The point should not be overlooked that 
a rule of this character is of no value in 
determining the uniformity of distribu- 
tion. The charactér of the distribution 
curve of the unit must be considered, and 
the illumination checked by point-to-point 
calculations. 

The distance between the fixtures in 
this installation is approximately one and 
a half times the height, or the height is 
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equal to two-thirds the distance between 
fixtures. 

In considering the question of a gas or 
electric installation on this floor many 
points came up, for with either gas or 
electricity new piping or wiring would be 
necessary. Owing to the fact that this 
floor is little used during several months 
each year, the total yearly hours’ use is 
short, and would not exceed an average 
of one and a half hours per day. With 
electricity this would mean not less than 
12 cents per kilowatt hour, with a possible 
I5 cents, or higher, considering minimum 
charges during some months. The in- 
stallation of gas equipment, from esti- 
mates furnished by contractors, was fully 
one-third less than for a tungsten lamp 
equipment, and the maintenance, an im- 
portant consideration either with mantle 
burners or tungsten lamps, did not alter 
the situation. 

The question of heat, ventilation and 
the purity of the air in the room, was 
somewhat in favor of the gas. A consid- 
eration of structural conditions clearly 
shows that, with the large skylight area, 
which is amply supplied with ventilators, 
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there would not be any appreciable rise 
in temperature and the heat would aid in 
securing satisfactory ventilation. 

On the matter of the most important 
consideration, the yearly costs for illumin- 
ation, the gas was found to be cheaper. 
From the results obtained, 104.4 lumens 
per cubic foot of gas, with gas at $1 per 
1,000 and no minimum or readiness-to- 
serve charges, a tungsten lamp installation 
having an efficiency of five lumens per 
watt, which can be secured with clear 
prismatic reflectors where there are light 
ceiling and light walls, would have to be 
supplied with electricity at 5.19 cents per 
K.W. hour for equal cost. At an effh- 
ciency of four lumens per watt, as given 
in tables published (watts per square foot 
per foot candle, 0.25) for tungsten lamps 
with clear prismatic reflectors, light ceil- 
ing and dark walls, the rate should be 
4.15 cents per K.W. hour. When this 
amount is compared with the probable 
central station rate of from 12 cents to 15 
cents per K. W. hour, which this installa- 
tion would have to stand, there was little 
room for argument or occasion for scien- 
tific salesmanship. 








SHOW WINDOW, KNOXVILLE (TENN.) 
GAS CO. 


An Object Lesson 


The old saw about the shoemaker’s chil- 
dren being always barefooted has too 
many parallels in gas company offices and 
show windows. If gas is good enough for 
the public in general to use for lighting, it 
is certainly good enough to be displayed 
in its best possible form in every place 
about the quarters of the gas company. 
Where a show window is available it offers 
an unsurpassed opportunity for the dem- 
onstration of window lighting in partic- 
ular and gas lighting appliances in gener- 
al, and this opportunity should be taken 
advantage of to the limit. In this re- 
spect the electric lighting interests have 
shown a keener appreciation of the ad- 
vantages to be gained from catching the 
public eye. There are many notable ex- 
ceptions to this rule, however, among 
which is the Knoxville Gas Company, a 
view of whose windows is shown here- 
with. 


Wipe eEOMINATING ENGINEER: 


493 





DDD)» } 





Illuniinating Engineering and Decorative Designing 


By ALBERT J. MARSHALL, 


The first point which I desire to bring out 
in this article is to generally request, nay, 
appeal, that the illuminating engineer and 
decorative designer will at least endeavor 
to see cause for each other’s existence and 
not to feel that either of their respective 
fields of work is so sacred or intricately 
difficult as to make it sacrilegious or im- 
possible for the other to tread thereon. 

Cooperation — harmony —is the sub- 
stance of success when two bodies are 
striving for the same general results, and 
in no field of work, to my mind, is there 
greater necessity for more earnest, hearty 
cooperation than in the art and science of 
illuminating engineering and decorative 
designing. Lack of cooperation sometimes 
denotes ignorance, sometimes egotism, 
and sometimes fear; but I am sure that no 
self-respecting, capable illuminating en- 
gineer or decorative designer wants the 
public at large to feel that he is ignorant, 
egotistical or fearsome; that he does not 
appreciate the necessity of considering 
his work in full detail; that he has such 
an exalted opinion of his own ability that 
he feels that his knowledge is supreme 
and final, which therefore does not require 
assistance of any nature, or that he fears 
the other person, if consulted and given 
an opportunity, through his greater abil- 
ity, will encroach upon his field of work. 
But these opinions, I feel, will be shared 
by the public if early steps are not resort- 
ed to in order to obviate the petty, un- 
necessary, unfriendly feeling that seems 
to exist at the present time between these 
two elements. . 

Bath the illuminating engineer and dec- 
orative designer are here to stay; both 
number among their ranks people of intel- 
ligence and standing, and the public now 


realize that neither illuminating engineer- 
ing nor decorative designing is a mere 
whim, but that it deals with their very ex- 
istence. They naturally want to place 
proper confidence in our abilities, which 
should cause us to do all in our power to 
stimulate such desire. 

The illuminating engineer, by the study 
that he has given to the general subject 
of light and illumination, feels that the 
decorative designer is oftimes not compe- 
tent to handle matters pertaining to any- 
thing but the most simple lighting prob- 
lems, because he feels, and rightly so, that 
this subject—light and illumination—is 
one of such great depth and breadth that 
to handle same properly one must be a 
close student of all theories presented on 
same. The decorative designer, on the 
other hand, feels that the illuminating en- 
gineer is not competent to handle lighting 
problems other than the purely utilitarian 
sort. In other words, he feels that the 
iliuminating engineer, being of a scientific 
train of mind, is unable to appreciate the 
beautiful things in life because he (the 
illuminating engineer) does not have what 
is ordinarily termed “good taste,” and, 
therefore, should not attempt to specify 
lighting systems when such systems in- 
volve the use of “good taste,’ to say 
nothing of esthetic principles. This, then, 
is the general “relationship” that seem- 
ingly exists between these branches of 
work which are so very closely related. 
There must be, and is, a common ground 
on which these two now seemingly war- 
ring interests might accept, and the fruits 
of such acceptance—cooperation—would 
unquestionably be of great value to the 
public in general. 
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Strictly speaking, to my mind, the com- 
petent illuminating engineer is, or at least 
should be, for all practical purposes, a 
man who, while perhaps not having the 
ability to actually make use of decorative 
designing as an applied art, does or should 
appreciate what is good and necessary in 
such work, and who has sufficient general 
knowledge of this subject to not only 
know its value but to be able to cooperate 
with its general use and to appreciate the 
value of a competent decorative designer. 
It is a poor rule that does not work both 
ways, and therefore the decorative design- 
er should, and in some cases he does, ap- 
preciate the necessity of using artificial 
light in an intelligent manner, which, 
when all is said and done, is illuminating 
engineering. For either the illuminating 
engineer or the decorative designer to say 
that the other is incompetent or incapable 
of appreciating their respective fields of 
work, or that he should not handle any 
but very restricted lines of work, is to 
state that he alone is capable of assimi- 
lating sufficient knowledge to intelligently 
carry out the work. I personally feel that 
any assumption of this nature reflects ig- 
norance and egotism and that. before any 
good general results can be obtained, 
which results rely on the cooperation of 
the two elements herein referred to, that 
a different foundation must be laid. A 
point to be considered in this connection is 
that there is as much reason to believe 
that the illuminating engineer can under- 
take work involving the use of applied de- 
sign as it is to feel that the decorative 
designer can undertake work in which use 
is made of illuminating engineering prin- 
ciples, for is not the decorative designer, 
who uses artificial light properly, an il- 
luminating engineer, and vice versa? 

In order that we may more fully un- 
derstand the reasons why this seemingly 
unfriendly feeling does exist, why there 
should be no cause for same, and why the 
illuminating engineer and decorative de- 
signer have so much in common, it will 
be necessary perhaps to analyze their gen- 
eral interests. 

A comparatively short time ago a few 
men of scientific minds began to realize 
that artificial light was being, in general, 
wrongly used. These men, feeling that 
the economical side offered a field for 
their efforts, began to devise means of 
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eliminating the great waste. The result 
of much experimental work and research 
along scientific lines was that the reme- 
dies that were suggested were closely re- 
lated to science rather than to art. When 
it was demonstrated that these: remedies. 
could be put into practical use, and that 
they would be of much value in effecting 
a general saving, use was first made of 
them in work wherein the utilitarian side 
was of prime importance. So great were 
the desirable results obtained from this. 
work that these new principles, without 
much modification to suit the different. 
conditions, were embodied in lighting sys- 
tems, wherein the zesthetic side should 
have been given the greatest considera- 
tion, the result being that, while economy 
was effected, appearance, to a measure, 
was sacrificed. The cause or reason for 
this act or practice at that time was large- 
ly due to the fact that the people who had 
made use of these then new principles had, 
we will say, only the purely scientific side 
of the matter in mind when the work was. 
attempted, and the results naturally left 
something to be desired. About this time, 
those people who had appearance primari- 
ly at heart arose to the occasion and 
forcibly stated that the illuminating en- 
gineer had demonstrated his inability to 
successfully cope with such class of work, 
and therefore, in the future, should leave 
it strictly alone. 

As before stated, the first of the so- 
called illuminating engineers were primar- 
ily of utilitarian minds. They had, up to 
this time, little or no need of using exs- 
thetic principles in their work, much in 
the same way that the decorative designer 
had made little or no use of illuminating 
engineering principles in his work. 
Among these pioneers of yesterday were 
men, though, who, in general, do appre- 
ciate the beautiful things in life, but who, 
up to this time, had given most all their 
thoughts and energy to other desirable 
and necessary features of their work; 
these were men who know the value of 
harmony, and who thoroughly appreciated 
the fact that other than the purely scien- 
tific part of such work should and would: 
receive due consideration. They, realiz- 
ing the position that the fully qualified il- 
luminating engineer would eventually 
hold, began to fit themselves accordingly, 
the result being that they became students. 
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of architecture and decorative designing, 
as well as endeavoring to develop in them- 
selves what is ordinarily termed “good 
taste.” . 

The outcome of such study and obser- 
vation being that today there are a few 
men in the illuminating engineering pro- 
fession who are thoroughly qualified to 
handle in all detail any lighting installa- 
tion that may be brought to their atten- 
tion, no matter for what class or period 
oi architecture or treatment the lighting 
installation may be for. These men, con- 
trary to the opinion sometimes held, and 
oftimes expressed by some critics, thor- 
oughly appreciate some of the finer points 
in esthetics, although they, as a rule, do 
not make such points the subject of their 
talk. Such men, I grant, are few in num- 
ber, and necessarily so, because the pro- 
fession they represent is extremely young, 
but they do exist, and their services may 
be obtained, provided a compensation in 
proportion to their ability is offered. This 
condition of affairs, as to ability, prevails 
in the architectural and decorating world, 
as well as in the profession of illuminating 
engineering and in other walks of life. 

The mistake that a great many people 
have made in judging of the value of il- 
luminating engineering work is to judge 
almost entirely the work of some so-called 
illuminating engineer, who, through what 
general experience he has obtained as a 
lighting solicitor or seller of lighting ac- 
cessories, has assumed the title of illumin- 
ating engineer, and who will oftimes, on 
the spur of the moment, give an opinion 
on a lighting installation which would be 
given only after due thought by the com- 
petent engineer. This type of so-called 
illuminating engineer helps to stimulate 
the impression that the illuminating en- 
gineer is a person purely of utilitarian 
mind, and one who thinks only of how 
much current, dollars and cents, and light- 
ing fixtures can be saved. Such assump- 
tions are incorrect if applied to the com- 
petent engineer, for such an engineer first 
of all understands the cause and reason 
for the existence of light; second, the va- 
rious kinds and forms of accessories for 
artificial light, which are almost without 
number; third, the many, many uses to 
which these almost countless forms of ar- 
tificial light may be put; fourth, the utili- 
zation of artificial light in such a manner 


that not only the greatest possible econ- 
omy may be obtained but that the instal- 


lation when completed will conform in all 
detail to the general style or treatment of 
space in which same is placed, so that the 
lighting system in connection with its 
general surroundings will be in perfect 
harmony. He realizes, for instance, that 
a lighting fixture is just as much a part 
of the treatment of the space in which it 
is placed as the drapery, furniture, car- 
pet, wall paper, etc., although there are 
some critics who will not give some il- 
luminating engineers the credit of looking 
at the work in this manner. Fifth, that 
artificial light must be acceptable and not 
objectionable or injurious to the eye. 
This last point is of extreme importance, 
inasmuch as without the medium of the 
eye all effects obtained would be for 
naught. 

The decorative designer, on the other 
hand, should, and must, if he expects suc- 
cess, be an illuminating engineer, or at 
least appreciate the value of same. For 
instance, I feel that it is an accepted fact 
that the lighting fixtures are just as much 
a part of the decorative scheme or gen- 
eral treatment of space as in any other 
object placed in the room; and how is the 
decorative designer to make fixtures blend 
with the surroundings, and at the same 
time make them sensibly efficient, if he 
does not understand in detail not only 
what one light source will do but what all 
light sources will do with their various 
equipments so that he may choose what 
is best suited for the space in question. 
Is it not desirable and necessary to have 
artificial lights so arranged and equipped 
as to bring out the proper color schemes 
and general treatment of space; to cast 
shadows in proper directions; to give de- 
sirable dimensions; to appear to good ad- 
vantage in the daylight as well as in the 
evening, and to be efficient not only at 
the time of installation but to be made 
adaptable to future developments in the 
industry, for at this day the changes are 
so great and rapid and of so much import- 
ance that, if one is not careful, a lighting 
system which may be considered of value 
this year may almost be valueless next 
year? One way of eliminating this pos- 
sibility of misuse is to be in a position to 
anticipate developments, and this only 
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done by being a close student of the art 
and science. 

Let us for a moment consider, in part, 
the weight of color and see what an all- 
important part this question in illuminat- 
ing engineering and decorative designing 
plays. Color is of vital consequence to 
the decorator. He decorates a space in a 
manner calculated to give or reflect a cer- 
tain general tone or hue; perhaps he has 
worked for this general color scheme un- 
der one form of illuminant or another, or 
in his studio under various tones of day- 
light. We will say, for instance, that he 
designs a scheme of decoration in a stu- 
dio which is situated on the north side of 
the building; that daylight is permitted to 
penetrate same through a window situat- 
ed on the same side, which is composed 
of ground glass, an almost ideal condition, 
and that the idea when worked up will 
be embodied in a space similarly located 
in a building. The result—application of 
such a scheme, when observed under day- 
light conditions, we will say—is quite ac- 
ceptable, in fact it may be very flattering. 
Night comes; artificial lights are lighted; 
the objects used in the treatment of this 
space, we will say, assume a different hue, 
or color, as well as different dimensions, 
and the direction of shadows are changed, 
owing to the fact that the natural and arti- 
ficial light comes from different points, to 
say nothing of the general effect that may 
be produced on the eye. Is this change 
beneficial or detrimental to the decorating 
scheme? The designer, by being a stu- 
dent of illuminating engineering princi- 
ples, could have anticipated such an effect 
and therefore would have designed his 
lighting system so as to bring about a 
lighting effect which would not have dis- 
torted his scheme. He also would have 
considered the desirability of making the 
lighting installation as economical as pos- 
sible. 

One oftimes hears the statement made 
that economy of operation in a given 
space is not to be considered. I, however, 
do not agree with this statement. What I 
do believe in is this; that, when desirable, 
zesthetics should be given chief consider- 
ation and then make the system as eco- 
nomical as possible. It is oftimes easily 
possible for a lighting fixture to be effi- 
cient, economical and efficacious, while 
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again there are times when the fixture is 
to be so much an ornament that economy 
becomes of very minor importance. The 
illuminating engineer and decorative de- 
signer does, or should, know where the 
line should be drawn. 

There are signs, and unmistakable signs, 
that the public is beginning to pay atten- 
tion to what may be ordinarily termed 
“harmony” in the declaration of their 
buildings, even in the home of a family of 
moderate means. An illustration of this 
tendency is in evidence in the better class 
of our larger stores, where various types 
of rooms are arranged and thoroughly 
equipped in such a manner that beauty 
and utility are reflected from them, which 
causes much interest on the part of the 
public. These examples, together with 
the admirable work done by architects and 
decorative designers, is beginning to tell, 
and today the average person, in purchas- 
ing objects for a given space, will en- 
deavor to solicit competent advice in this 
direction. Formerly, and even to a meas- 
ure today, it was, and is, not. an uncom- 
mon thing to see a person, in making a se- 
lection of various objects to be placed in 
a space, to make such selection from a 
large number of different establishments 
under a likewise number of different types 
ot illuminants, all perhaps giving a differ- 
ent color value, the result being that when 
same are placed in the space for which 
they are intended, there is more or less of 
a clash or discord. 

Likewise there is a decided tendency on 
the part of the public to understand that 
light, to a large measure, can be con- 
trolled, and that if handled in an intelli- 
gent manner their interest will be well 
served. It therefore behooves both. the 
lighting engineer and the decorative de- 
signer to understand in practical detail the 
vital points entering into this broad field 
of work, so that in ordinary cases they 
can, without soliciting each other’s help, 
recommend a desirable treatment; further 
to know when it is essential that the oth- 
er’s finer knowledge should be called in to 
assist. When the public look to us for ad- 
vice, much in the same way that they 
would consult with a doctor, it is not only 
desirable but our duty that we should 
give to them honest, intelligent assistance. 
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No. 15.—Caleulating Illumina- 
tion by the *‘ Flux of Light’’ 
Method 


There are many cases in the mathemat- 
ical engineering of illumination in which 
it is convenient to consider light as a flux 
and base the calculations upon its meas- 
urement as such. Before taking up the 
purely mathematical treatment of the sub- 
ject it will be well to come to a clear un- 
derstanding of the meaning of the term 
“flux,” as used in connection with light, 
and the several units used in its measure- 
ment. Flux is literally the act or process 
of flowing. As applied to light the term 
cannot be taken literally, for flowing is, 
strictly speaking, a property of fluids, and 
the physical thing which we call light is 
not a fluid but only an action or motion. 
The word “flux,” therefore, as used in 
connection with light, signifies to the con- 
tinuous passage of motion from the source 
outward. 

When a pebble is dropped into still wa- 
ter a motion of the water, in the form of 
circular waves, spreads out in every direc- 
tion over the surface. If pebbles were 
dropped in rapid succession there would 
be a continuous train of waves spreading 
out over the water; when the pebbles 
stopped falling the production of waves 
would cease. What we call a_ light- 
source is a substance which is continually 
setting up waves in the ether—that mys- 


terious something which fills all space— 
but, instead of these waves spreading out 
over a surface in circles, they spread out 
in every direction in space, and may be 
conceived as concentric spheres instead of 
circles. So long as these waves are set 
up at the source, they continue to spread 
out into space, and the continuous spread- 
ing out of these waves is what constitutes 
the flux of light. It will be helpful in 
many waves to conceive of light as a con- 
tinual flow or passage of waves through 
all space surrounding the source, rather 
than as a mere effect upon objects in the 
path of the waves. Keeping this concep- 
tion of the nature of light in view, let us 
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consider some of the various photomet- 
ric quantities. The fundamental quantity 
in all measurement of light is intensity, 
popularly known as “candlepower.” This 
measurement is made by observing the in- 
tensity of illumination produced upon a 
matt white surface of small area, and 
may be considered as determined by the 
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“flux density” upon the observed surface. 
For purposes of illustration only, we may 
compare the flux of light to the flow of 
gases, the rate of flow being considered 
always the same, since the rate at which 
light travels is invariable. Let us see 
how the analogy will serve to explain the 
“law of inverse squares.” Flux density 
may be likened to the density or pressure 
of flowing gas. Let us imagine a gas of 
given density starting to flow through the 
apex of a hollow pyramid, as Fig. 1, 
As the gas proceeds in its course it will 
constantly expand to fill the increasing 
space and decrease in density proportion- 
ally. Thus its density, when it has 
reached the point A in its course, will be 
proportional to the area of that space, 
and when it reaches the point B it will 
have expanded to fill the space indicated. 
It can easily be shown, either by a scale 
drawing or a mathematical demonstration, 
that the area of A is four times that of B. 
Since the gas has expanded to cover four 
times the space, its density will be of only 
one-fourth as great; that is, having pro- 
ceeded twice the distance, its density has 
been reduced to one-fourth, and so on for 
other distances. 

Let us now apply the analogy to inten- 
sity of illumination commonly expressed 
in foot-candles. This quantity may be 
considered as density of the gas in con- 
tact with an intercepting surface, and is 
therefore also a flux density. The den- 
sity of our imaginary gas at any point in 
its flow will clearly depend upon its den- 
sity at the starting point, and the dis- 
tance which it has flowed, provided it has 
flowed through a constantly expanding 
passage represented by a cone or pyra- 
mid whose sides are radii of the same 
sphere. 
tween the intensity of light, expressed in 
candlepower, and intensity of «£lumina- 
tion, expressed in foot-candles? Simply 
this: in the former no fixed intensity or 
flux density is given, it always being un- 
derstood that the illuminated surfaces are 
equally distant from the two respective 
light-sources, i. e., the standard light and 
the measured light. Under these condi- 
tions the intensity or flux density upon 
the surfaces of comparison will depend 
entirely upon the density of the gas at the 
starting point: intensity of light, as can- 
diepower, expresses the flux density at the 


What then is the difference be- 
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source, while intensity of illumination, 
expressed in foot-candles, is the density 
of the gas in contact with a given surface, 
and gives no information as to the den- 
sity of the flow at its starting point, since 
the density on the given surface will de- 
pend upon its distance from the source as 
well as its intensity at the source. 

The remaining measurement to be con- 
sidered is light considered as a quantity, 
which is quite a different thing from in- 
tensity. Continuing the analogy: The 
quantity of gas—that is, the actual amount 
of substance—will depend upon the area 
of the orifice through which it flows and 
the density of the gas at the orifice; so, 
light, considered as a quantity, will be 
measured by the extent of surface which 
it covers and the flux-density (intensity 
of illumination) upon that surface. 

Light as a quantity has been commonly 
expressed as spherical candlepower. An- 
other unit of measurement which has 
come into use, and which is advantageous 
in certain cases, is the “lumen.” Taken - 
one spherical candle as the unit, we may 
consider that the imaginary gas starts to 
flow at the center and expands freely in 
every direction so as to completely fill the 
entire space around its starting point. 
Considering its original density as one 
candlepower, the flux-density at any point 
one foot distant from the source will then 
be one foot-candle; that is, if the imagin- 
ary light source were placed in the center 
of a hollow sphere of one foot radius, it 
would illuminate the entire surface with 
one foot-candle intensity, and the total 
quantity flowing from the source would be 
proportional to the entire area of this sur- 
face multiplied by the flux-density or in- 
tensity upon the surface. One spherical 
candle is, then, the quantity of light (flux) 
required to illuminate the surface of a 
sphere of one foot radius with an inten- 
sity (flux-density) of one foot-candle. 
The surface of a sphere of one foot radius 
is a trifle over 12.5 square feet. 

Now, suppose that, instead of consid- 
ering the whole surface of the sphere, we 
take only one square foot of the surface, 
which may be considered the area of the 
orifice through which our gas is issuing 
with the same flux-density, we shall evi- 
dently get only +35 as large a quantity as 
we would have if the flow were over the | 
whole sphere. This quantity is called the 
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lumen. Mathematically defined, the lumen 
is the quantity of light received upon a 
‘surface one foot square, the intensity of 
illumination on which is one foot-candle. 
The spherical candle is therefore 12.5 
times (exactly 4 7 times) as great as the 
lumen. 

The idea of flux may help us to a better 
understanding of that much misunderstood 
term, “mean spherical candlepower.” Ac- 
tual light-sources, as is well known, give 
out different intensities of light at dif- 
ferent angles. For simplicity, let us con- 
sider a source which gives out an inten- 
sity of sixteen on the horizontal, eight on 
the vertical and varying intensities be- 
tween. We must imagine that these fig- 
ures represent the relative density of our 
flowing gas as it starts to flow in the giv- 
en directions; that is, the gas that starts 
tc flow out horizontally is twice as dense 
at the starting point as that which flows 
vertically, and so on. Let us consider the 
flow between the horizontal and 15 deg. 
below: It spreads out so as to cover an 
area represented by a zone around the 
sphere 15 deg. wide, starting with the 





FIG. 2. 


equator, as shown in Fig. 2, from B to C. 
The flow vertically within an angle of 15 
deg. covers only the small circular zone 


15 deg. wide around the pole, DE. The 


density of the gas (flux-density) at the 
two surfaces, or orifices as we may con- 
sider them, will therefore be in the in- 
verse ratio of their areas; that is, the 
larger the area the less the density. It 
will therefore require a proportionally 
greater quantity of light, that is, a larger 
flux, to maintain the same flux-density on 
the larger area than it will upon. the 
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smaller, and we can divide the entire 
sphere into zones in a similar manner, 
each of which will have a different arc 
and receive light having a different inten- 
sity to start with. Now, we can imagine 
the total quantity or flux of light evenly 
distributed so as to produce the same flux- 
density or intensity of illumination at 
every point on the sphere. This would 
require a mean or average intensity some- 
where between the eight and the sixteen. 
It would evidently not be the arithmetical 
average of the intensities at the different 
angles, because the intensity near the hor- 
izontal represents so much larger area of 
surface. It is not necessary, however, to 
conceive the mathematical relation in or- 
der to imagine such an average intensity, 
and this average intensity or flux-density 
is what is meant by “mean spherical can- 
dlepower.” 

Since “mean spherical candlepower” 
thus represents a flux-density which is 
equal in every direction, the total quantity 
of light or flux given out will be meas- 
ured by this intensity or flux-density, and 
ivence the term spherical candle may re- 
fer to quantity of light as well as to den- 
sity, and, in fact, is generally so used and 
understood. 

The spherical candle as thus commonly 
understood, i. e., as a measure of quantity, 
or flux, differs from the lumen, the newer, 
and supposedly more sciantific unit, only 
in magnitude, and in the ratio of the sur- 
face of a sphere of one foot radius to a 
surface of one foot square. Simply de- 
fined, the spherical candle is the quantity 
or flux of light necessary to illuminate 
12.5 (4 a) square feet with an intensity 
of one foot-candle. The lumen is the 
quantity of light required to illuminate 
one square foot of surface with an inten- 
sity of one foot-candle. It is therefore 
plain that lumens and spherical candles 
are convertible into each other by simply 
multiplying or dividing by 4 w or 12.5. 
The term spherical candle is made up of 
two words, whereas the term lumen is but 
one, and the term spherical keeps in the 
mind the entire surface of a sphere, and 
therefore requires little better trained 
imagination to conceive of the quantity of 
light represented than does the lumen, in 
which we have only to think of a square 
foot of surface, and a foot-candle of in- 
tensity. 
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The Illuminating Engineering 
Society’s Responsibility 
to the Profession 


The question, “What is an illuminating 
engineer?” has been so frequently an- 
swered that the term is now pretty gener- 
ally understood, even among the “laity.” 
But the question, “Who is an illuminating 
engineer?” is far less easy to answer. The 
title, “illuminating engineer,” carries with 
it, in accordance with the general under- 
standing of similar titles, a comprehensive 
and expert knowledge of the subject of 
illumination. Since expert knowledge 
commands a compensation beyond that of 
the common artisan or laborer, and since 
the results of such expert service are of 
greater importance, financially and other- 
wise, it is generally considered necessary 
that those professing such special knowl- 
edge shall possess credentials assuring the 
genuineness of their claims. The most 
common form of credential is a diploma 
from some recognized and chartered insti- 
tution of learning. Membership in a sci- 
entific society is also generally considered 
a credential of a similar order. In the 
higher type of such societies membership 
signifies not only academic training, but 
marked ability in the application of such 
training. 

Up to the present time there is no regu- 
lar institution of learning in this country 
that is giving special instruction of such 
rature as to justify the recipient taking 
the title of Illuminating Engineer. There 
is, however, an organization styled The 
Illuminating Engineering Society. From 
the name of this society the general pub- 
lic will naturally and rightly assume that 
its membership is made up of illuminating 


engineers. To be sure, there is a nice dis- 
tinction in the title; and “Illuminating En- 
gineering Society” is not the same thing 
as a “Society of Illuminating Engineers.” 
This distinction was purposely made by 
its founders; but such niceties in technical 
terms will never be noticed by the public. 
Nor will the purpose of the Society, as 
expressed in the preamble of its constitu- 
tion, lead to any general enlightenment. 
The fact that the original purpose of the 
organization was to bring together all of 
the various interests in the lighting field, 
and thereby secure a more united and har- 
monious effort toward the establishment 
of illuminating engineering as a distinct 
branch of science is a piece of “inside in- 
formation” of which the public have no 
knowledge. 

That membership in the Society is a 
mark of distinction is further impressed 
upon the public by the membership badge, 
which any member who has $3.00 to spare 
can obtain. As a still further evidence of 
distinction, any member can obtain, by the 
payment of $1.00, a handsomely engrossed 
certificate of membership. Thus, the So- 
ciety has utilized all of the means com- 
mon among the most exclusive scientific 
bodies of impressing the outsider with the 
distinction attaching to membership. For 
the assumption by the public that its mem- 
bers are illuminating engineers, in the full 
meaning of that term, the Society must 
accept full responsibility. The Society, 
however, has never claimed any such dis- 
tinction for its members, and in fact 
would strenuously disclaim any such in- 
tentions if really brought to book upon 
the subject; nor would the great majority 
of its members pretend to such compre- 
hensive expert knowledge as to justly en- 
title them to be called illuminating engi- 
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neers. On the other hand, membership in 
the Society, which is practically open to 
any one who has never been indicted for 
any criminal offence, and who has ten dol- 
lars to spend for dues and fees, offers a 
dangerously easy means for those with 
easy consciences and limited knowledge 
and experience to pose as_ illuminating 
engineers. 

That the science and art of illuminating 
engineering should be placed upon the 
high ethical and technical plane of the 
other special branches of engineering, is 
of paramount importance. The [luminat- 
ing Engineering Society is a means to this 
end,—not an end in itself. To the extent 
that it furthers this important object it is 
worthy of all support and commendation; 
but if it in any way works contrary to this 
main purpose, to that extent it is deserv- 
ing of extinction. We believe that the 
Society has accomplished a very great 
deal of good in promoting the cause of 
illuminating engineering; but we also be- 
lieve that its present position is anomal- 
ous, and fraught with serious danger to 
the dignity and progress of illuminating 
engineering as a profession. 

It is time that a clear distinction be 
made between illuminating engineers and 
those who in some collateral way are in- 
terested in the subject of illuminating en- 
gineering. The distinction is by no 
means invidious. There are many ama- 
teurs of art who take a keen interest in 
its various developments, but whose sense 
of justice would be offended if they were 
called artists; it is their pleasure and their 
privilege to promote the cause of art and 
the welfare of artists by their interest and 
sympathetic co-operation. So _ likewise 
there are a great many people who, for 
one reason or another, are deeply inter- 
ested in the general subject of illumina- 
tion, and anxious to see it raised to the 
dignity of a science and art. The co- 
operation and assistance of such is not 
only welcome, but is invaluable; but it is 
neither just to them nor to those whom it 
is their special purpose to assist, that they 
be themselves classed as illuminating en- 
gineers. So far as we know, there is very 
little evidence of attempts to use the dis- 
tinction of membership in the Society as 
a means of personal aggrandizement; but 
as the demand for illuminating engineers 
increases the temptation to such action 
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will become proportionately stronger; and 
human nature is bound to yield to tempta- 
tion to a greater or less extent. The So- 
ciety will lose none of its prestige nor 
popularity by thus distinguishing between 
the professional illuminating engineer and 
the mere student or amateur of the sub- 
ject. 


The Annual Meeting of the 
American Gas Institute 


The third annual convention of the 
American Gas Institute was decidedly 
successful. It would have been a surprise 
to those interested if it had been other- 
wise. The Institute represents the techni- 
cal and scientific side of the gas industry 
of this country, and the importance of its 
work is certainly great enough to insure 
both a high order of scientific talent and 
attainment, and a keen interest in the re- 
sults produced. 

The most important part of the pro- 
ceedings, so far as illuminating engineers 
are concerned, was the paper of Mr. Litle, 
on “Better Methods in Gas Illumination,” 
and the discussion which followed. The 
presentation of this paper, the close at- 
tention which was given to its reading, 
and the interest shown in the discussion, 
are significant facts, showing that the gas 
interests can no longer be accused of a to- 
tal neglect of the importance of illuminat- 
ing engineering to their welfare. 

Notwithstanding the undoubted success 
of the Institute along the lines which it 
has been working, it seems to us that the 
gas interests as a whole make a serious 
mistake in separating the commercial side 
of the industry from the _ technical. 
While both the Institute and the National 
Commercial Gas Association are working 
out their individual and respective desti- 
nies, the sum total of their accomplish- 
ment is unquestionably less than it would 
be were they united into a single organi- 
zation. The sale and production of gas 
are so intimately connected that they can- 
not be rigidly separated without a distinct 
detriment to each. The more the com- 
mercial end knows of the scientific end, 
the more effective will be the work of 
each. Besides, the very important fact 
must not be lost sight of, that the person- 
al acquaintance of all those whose ener- 
gies are directed toward a common end is 
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a positive source of strength. The Na- 
tional Electric Light Association is an ad- 
mirable example of the points which we 
are seeking to make. The Institute and 
the Commercial Association united would 
form an association comparable in every 
way with the National Electric Light As- 
sociation, which can hardly be said of 
either of the two organizations as they 
exist separately today. Our. earnest ad- 
vice therefore to both of these gas asso- 
ciations, which have amply justified their 
existence, is: “GrtT TOGETHER.” 


Candle-Power Standards and the 
Gas Industry 


The American Gas Institute is still 
struggling with the problem of a standard 
light source. Scientifically, the question 
is an interesting one—perhaps not the less 
so because there seems to be no conclusion 
to it. Practically, the matter seems to us 
likely to prove a case of “Love’s Labors 
Lost.” From present indications it looks 
very much as if, by the time such a stand- 
ard is reached, if not long before such 
time, its use will have entirely lost its 
present importance. 

As conditions exist today, the rating of 
gas commercially on the candle-power 
value of the best luminous flame obtain- 
able is inadequate, illogical and unscien- 
tific. Gas today is used for producing 
heat, and that only; at any rate, other uses 
are so small, or could readily be made so 
small, as to be incomparable in compari- 
son. To begin with, probably one-half 
the gas sold is used for direct heating 
purposes, chiefly cooking, and it is the 
calorific value of the gas that is of im- 
portance. The other half of the gas sold 
is used for producing light, and the 


greatest amount of light can he pro-- 


duced from that gas which will give 
the greatest amount of heat, the heat be- 
ing utilized in the well known mantle 
burner. To be sure, there are many flame 
burners still in use; they are relics and 
really have no excuse to live. Every one 
of them could be replaced with a mantle 
burner to the great advantage of the con- 
sumer. 

Why, then, all this arduous toil to ob- 
tain a standard for what there is no occa- 
sion to measure? Wisconsin has already 
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pointed the way, in which other states 
will doubtless follow, and in which the 
gas companies should give their assist- 
ance. In that state the candle-power rat- 
ing has been entirely abandoned, and the 
calorific value is the only standard which 
has legal authority. It is a significant 
fact that a serious movement has begun 
looking toward the sale of coal on a basis 
of its heat value rather than upon its mere 
weight. 

Let the gas interests “get busy” with 
their calorimeters and leave the candle to 
light their grandmothers to bed. 


A Standard White Light 


All the recent improvements in light- 
sources have laid more or less stress upon 
the increased “whiteness” of the light. 
Vhe “nearest approach to daylight,’ and 
“absolute sunlight quality” are phrases 
that have been frequently used in connec- 
tion with the newer lights. The fact that 
these claims have a large degree of foun- 
dation in fact has attracted attention to 
the question, What is white light? Per- 
haps the most elaborate series of experi- 
ments ever carried out relative to this 
question were those conducted by Prof. 
Nichols, the results of which were re- 
ported in a recent paper contributed to 
The Illuminating Engineering Society. 
Prof. Nichols, however, is only one of 
numerous experimenters in this line, all 
of whom have arrived at somewhat differ- 
ent results. 

It is a well-known fact, though one not 
yet so fully understood by the general 
public as it should be, that the quality of 
daylight varies through enormous changes 
from dawn to dusk, and furthermore un- 
dergoes extreme variations within short 
periods during the day. There is a great- 
er difference in the actual color composi- 
tion between the light from a clear blue 
sky and that received through murky 
clouds than there is between the colors of 
the most widely different artificial light- 
sources. The quality of any color de- 
pends upon the composition of the light 
in which it is viewed. The apparent 
shade or tint is therefore quite analogous 
to specific gravity, and might with’ pro- 
priety be called specific color; that is, its 
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color as compared with the color of a spe- 
cific light. 

The discovery of the analine dyes has 
made a complete revolution in the whole 
practical aspect and importance of color. 
In variety and purity of colors the pro- 
ducts of the modern dye house are so far 
beyond anything previously attained as to 
render all former color effects mere 
daubs and blotches by comparison. AI- 
most equal progress has been made in 
every other industry in which color ef- 
fects occur. The question of color there- 
fore has both a commercial and esthetic 
importance to-day enormously greater 
than at any previous period of history. 

Taking the two facts together; that is, 
the importance of color in art and indus- 
try, and that color is a relative quality, the 
importance of establishing a standard 
white light becomes apparent. The ex- 
treme variability of daylight manifestly 
renders it entirely unsuitable for use as a 
standard. It would be quite as logical to 
take a patch of the sky as a standard of 
intensity, or “candle-power,”’ as to take 
daylight as a standard of whiteness. The 
elaborate researches of Prof. Nichols and 
others, however, have furnished a basis 
for the foundation of a standard white- 
ness. The “average daylight” values ob- 
tained will furnish at least a reliable 
guide. 

The spectroscope has served a useful 
purpose in the hands of trained scientists 
in the investigation of color, but of far 
greater practical importance in reducing 
the subject to a simple working basis is 
the instrument worked out with such con- 
summate skill and ingenuity by Mr. Fred- 
erick E. Ives, to which he has given the 
appropriate name, Colorimeter. Briefly 
stated, this instrument affords accurate 
visual means on analyzing all possible col- 
ors and expressing them numerically by 
three numbers which represent respective- 
ly the proportions of red, yellow and blue, 
which go to make up the color. As will 
be at once inferred from our previous 
statements, the successful operation of 
this instrument depends upon the use of 
a standard white light. Fortunately the 
instrument itself affords the readiest 
means of establishing such a standard. 
Two methods are at present available for 
the production of a standard white light; 
first, the carbon-dioxide tube of Mr. D. 
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Macfarlan Moore, and second, the acety- 
lene flame with a portion of its yellow 
rays quenched with blue glass. As a pri- 
mary standard the Moore tube apparently 
has no competitor. It requires no screen, 
which introduces a source of variability 
and error, and the different conditions es- 
sential to uniformity are apparently easy 
of exact regulation and_ reproduction. 
The production of such a standard of col- 
or is a distinct and important gain to the 
science of photometry and illumination; 
and if Mr. Moore had never accomplished 
anything more than this, he would be de- 
serving of a place in the front rank of in- 
vestigators and inventors in the domain of 
light. The acetylene flame has the advan- 
tage of being very much easier to pro- 
duce, and of being more portable. It is 
therefore valuable as a secondary stand- 
ard. The only thing required is the se- 
lection of the proper color of glass to use 
aS a screen, and by means of the colo- 
rimeter and the Moore carbon-dioxide 
tube as a primary standard, the selection 
ot such a glass is simply and accurately 
determined. The establishment of an al- 
most theoretically perfect primary stand- 
ard of white light, and a practical and 
easily obtained secondary, or working 
standard, together with the perfection of 
a colorimeter by which all colors are ex- 
pressable as numerical values, constitutes 
a step in the scientific development of the 
science of light, the value of which can 
hardly be overestimated. 


An English View of Illumina- 
ting Engineering 


Our English contemporary, the Eleciri- 
cal Review, takes occasion in a recent 
issue to explode a peal of thunder at the 
illuminating engineer and all his works. 
The editorial in question refers to the il- 
luminating engineer as first seeing the 
light of day in America, “where the cult 
of the utilitarian is carried to the ex- 
treme. wietnen infers. irom recent. ex- 
tracts in the American technical press 
that the illuminating engineer has struck 
a snag in the shape of esthetics; for, 
“surprising though it may be, in America, 
where nature is so colossal and man so 
poorly imitative, there is yet a substratum 
or westhetics. ~ We also learn that “the 
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architect has revolted against the scien- 
tific methods of the illuminating engineer, 
and has told him not to interfere with that 
which is holy.” 

It is difficult to obtain a true perspec- 
tive of events across the seas, and we 
must not take too seriously the distor- 
tions of American conditions as seen by 
our English friends. Our contemporary 
has apparently been viewing us through 
a celestial telescope and has mistaken the 
inverted image for the true one: The 
plain fact is that the architect has run up 
against the illuminating engineer and has 
discovered, either quietly by his own ob- 
servation, or by the more jarring prods 
at the hands of his clients, that putting in 
lighting installations that are antiquated, 
inefficient and half useless can no longer 
be justified by any specious argument as 
to their esthetic harmony with the build- 
ing, nor responsibility for their glaring 
failure to fulfil the prime purpose for 
which they are intended be shirked on 
to the electrical engineer or fixture man- 
ufacturer. 

The demands of the public for the re- 
sults of the science of illuminating engi- 
neering are producing cranial reductions 
in the megacephalous variety of the spe- 
cies architect which are naturally some- 
what painful, and that an occasional 


groan should escape is to be expected. 


Such wails and protests as emanate from 
the architectural profession against illum- 
inating engineering are consoling symp- 
tems to the illuminating engineer, indicat- 
ing that the progress of his profession is 
making itself felt. To be sure, such pro- 
tests come only from the fossilized portion 
of the architectural profession; that por- 
tion which represents growth and prog- 
ress has accepted the illuminating engi- 
neer at his true value, namely, as a valu- 
able assistant and ¢o-worker. 

While America may be responsible for 
naming the profession, the thing itself 
which we call “Illuminating Engineering” 
received its first formative processes in 
England. Mr. A. P. Trotter’s splendid 
pioneer work in developing the methods 
of calculating illumination, and his plea 
for a more rational use of light, constitut- 
ed illuminating engineering of a high or- 
der. In fact, illuminating engineering is 
only another example, of which there are 
numerous others, of a valuable new idea 
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being conceived, and its theoretical as- 
pects worked out, in Europe and then per- 
fected as a practical commercial factor 
by the “utilitarian” American. 

The closing paragraph of the editorial, 
however, gives us the real animus of the 
views of our contemporary, and the pre- 
amble should be read by the light of this 
paragraph: 

“Turning now to the British aspect, it is, 
perhaps, a pity that the science (it is not 
worthy of the name) of illuminating engi- 
neering did not arise before the days of 
metal filament lamps. There was then plenty 
of scope, from both the consumer’s and the 
station engineer’s points of view, for a more 
efficient use of electric light. The former 
would have welcomed any suggestions for 
reducing his bill, whilst the latter would have 
been able to employ the new ideas for busi- 
ness getting. But, alas! the poor station en- 
gineer has worry enough now with the re- 
duced revenue caused by the new lamps, 
without the additional burden of illuminat- 
ing engineering to accelerate his speed to- 
wards the gulf that is yawning before him. 
Therefore, however much we may sympa- 
thize with the idea of cheap light, it is nec- 
essary to tread warily lest, by grasping after 
the shadow, we lose altogether the substance. 
For this reason it is impossible to do more 
than to take a benevolent interest in illumin- 
ating engineering at the present moment, in 
order that the great electric supply industry 
may have time to recover from the blow at 
its vitals which it has received from the met- 
al filament lamp. How soon this will be de- 
pends on the perspicuity of directors and 
committeemen in regard to the system of 
charging. But that is another tale. For two 
reasons, then, there is something to be said 
for the American attitude so far as this 
country is concerned; but we do not doubt 
that when illuminating engineering can make 
legitimate progress in this country, it will 
work hand in hand with art.” 

As we see it from this distance, electric 
lighting in England is today, and always 
has been, on the defensive, with the odds 
against it, in competition with gas. Why 
it should continually take this attitude is 
an unsolved mystery to the American. 
From our standpoint it appears that if the 
electric interests would spend half the en- 


ergy that they now devote to showing up 


the shortcomings of gas light to a posi- 
tive and aggressive campaign in exploit- 
ing the advantages of the electric light, 
they would find themselves in a far more 
prosperous and less humiliating position. 

The confessed purpose of illuminating 


THE ILLUMINATING ENGINEER. 


engineering is to produce maximum re- 
sults at minimum expense. The mere 
mention of a reduction in the cost of 
lighting evidently strikes terror to the 
hearts of our British electrical friends. 
What a contrast between this attitude 
and that of the American! Let us take 
a single example. It is well known that 
in the majority of American cities the 
gas and electric lighting interests are ei- 
ther combined into a single corporation 
or at least so dominated by the same 
financial interests as to preclude actual 
competition. But there are a number of 
important exceptions to this rule, among 
which is the city of Boston. Further- 
more, Massachusetts has for a.long time 
had a state commission having and exer- 
cising authority over electric lighting 
companies as to rates and service. Wheth- 
er from this cause or from purely selfish 
motives, or from both, the lighting com- 
pany of that city has reduced its rates 
practically one-third within five years, the 
last material reduction having taken place 
last July. Every form of higher effi- 
ciency electric lamp has also been very 
thoroughly exploited in this country. 

Here, then, is a combination of every 
element which would tend to produce a 
reduction of income from lighting, name- 
ly, actual and keen competition with gas, 
a general reduction in rates, and the use 
of higher efficiency light sources. And 
what is the chief means which this com- 
pany has taken to recoup this loss?  II- 
luminating engineering. It has retained 
the services of some of the most experi- 
enced and competent illuminating engi- 
neers in the world, and in order that it 
might have the advantage of every pos- 
sible source of knowledge, commissioned 
its leading engineer to make a trip to 
Europe during the summer to study for- 
eign methods. During this time the com- 
pany conducted an extensive and ex- 
pensive advertising campaign in the daily 
press devoted exclusively to advising the 
public of its Illuminating Engineering 
Department and its desire to give the best 
possible service to its patrons. As might 
be expected, the gas company promptly 
checkmated this move by establishing an 
Illuminating Engineering Department and 
advertising it in the daily press. 

Now the managers of the Edison Elec- 
tric Illuminating Company of Boston are 
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neither children nor visionaries; the past 
record of the company is sufficient evi- 
dence of that; and when they pin their 
faith in illuminating engineering as the 
one method of compensating for the re- 
duction in the individual bills of its con- 
sumers by securing additional customers, 
and spend thousands of dollars in main- 
taining a department and advertising its 
services, it may be safely assumed that 
the move has not been undertaken without 
the mature and careful deliberation of 
some of the shrewdest financial heads in 
the electrical industry today. 

To be sure we have only a “benevolent 
interest” in the welfare of electric light- 
ing companies in England; but illuminat- 
ing engineering, whether in America, Eu- 
rope, Asia or Africa, is of very material 
interest to us; science is not national, 
but world-wide. Furthermore, there may 
possibly be some dark corners of the 
American continent in which these re- 
marks will point a moral. 


Unethical Illuminating Engi- 
neering 


“Unethical” is a soft-sounding word, 
and less likely to give offense than the 
“much shorter and stronger word” which 
expresses the same intent—“fake.” We 
referred in our last issue to illuminating 
engineering of this stripe, in reviewing an 
article by Mr. Norman Macbeth in a re- 
cent issue of the Dry Goods Economist. 
Our contemporary, Selling Electricity, 
editorially takes Mr. Macbeth to task for 
this article, stating that the writer “takes 
occasion to knock every class of illuminat- 
ing engineers except his own class,” and 
that “it is rank injustice to a large body 
of honest and earnest men, who, having 
commercial affiliations, are faithfully 
striving to improve lighting conditions 
and to place the profession of illuminating 
engineering upon a solid foundation.” 

It strikes us that our contemporary has 
absolutely misinterpreted and misstated 
the purport of Mr. Macbeth’s article. Mr. 
Macbeth has not a word of censure for 
the real illuminating engineer, nor for 
bona fide illuminating engineering, but 
very properly holds up to scorn and ridi- 
cule the pretensions and devices of a va- 
ried class of individuals who are trading 
upon the ignorance of the public and the 
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good name of illuminating engineering to 
serve their own sordid purposes of gain; 
and the quicker this sort of thing is 
“knocked” into insensibility the better it 
will be for the public in general and the 
illuminating. engineering profession in 
particular. 

The reflector fakir,; who, by showing the 
bright spot of light immediately under a 
highly concentrating “hood,” induced the 
innocent consumer to pay him a monthly 
tribute for the privilege of having his to- 
tal illumination cut in half, has left his 
trail in nearly every state in the Union. 
Besides his particular victims there are 
two other classes that have suffered from 
this sort of “illuminating engineering”— 
the reputable reflector manufacturer, who 
legitimately employs illuminating engi- 
neering talent in the design and sale of 
his wares, and the professional illuminat- 
ing engineer, whose services are discredit- 
ed by the works of his spurious imitator. 

A certain amount of illuminating engi- 
neering science is applicable to the design 
and construction of lighting fixtures, and 
it is highly desirable that fixture manufac- 
turers and architects realize this fact and 
put it into practice; but this desirable 
cendition will in no wise be hastened by 
such exploits on the part of salesmen as 
Mr. Macbeth instances, in which some 
sort of a “lier” was hung up in a mer- 
chant’s show window squarely in the eyes 
of the passers-by, the merchant failing to 
grasp the meaning of the engineer-sales- 
man, that “what he wanted was to show 
his goods.” 

Again, “’tis true, ’tis pity, and pity ’tis, 
*tis true,” that through overzealous and 
mistaken efforts to serve their employers, 
lighting company solicitors have occasion- 
ally gone beyond the bounds of profession- 
a] ethics. 

That the manufacturers of lighting ap- 
paratus of all descriptions, and the pro- 
ducers of luminants, should employ illum- 
inating engineers is not only strictly eth- 
ical and legitimate but highly praise- 
worthy. By virtue of such employment, 
however, such engineers occupy a differ- 
ent position from the independent or con- 
sulting illuminating engineer. The case is 
precisely analogous to that of the electrical 
manufacturer who employs electrical engi- 
neers. Aside from their part in the design 
of the apparatus, it is the legitimate prov- 
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ince of such engineers to see that their ap- 
paratus is so installed as to give the best 
possible service to their customers, and 
they are not only not called upon to exploit 
the merits of other makes of similar ap- 
paratus but would be guilty of a serious 
breach of business ethics in so doing. So 
with the illuminating engineer in the em- 
ploy of a commercial enterprise: it is his 
business to see that the products of his 
employers are installed to the best advan- 
tage, and, within the well recognized lim- 
its of commercial ethics, to promote the 
sale of those products as far as possible. 
It is the necessary existence of such engi- 
neers that creates the position of consult- 
ing engineer, whose sole duty is to his 
client, who is a buyer instead of a seller. 
The engineer for this, that and the other 
manufacturer may properly present the 
technical merit of his particular wares; 
it is for the consulting engineer to advise 
the buyer of their relative demerits, as 
well as merits, especially under the partic- 
ular conditions involved in the use which 
his client intends to make of them, and to 
give him impartial assistance in making 
selections. Manifestly it is the duty of 
the independent engineer to expose all 
frauds, fallacies and spurious claims. 

If there were but one form of light- 
source to be obtained there would be no 
occasion for the consulting illuminating 
engineer; the engineers of the manufac- 
turers would be sufficient. But there are 
many different kinds of light-sources, and 
still more kinds of accessories, and these 
are rapidly and constantly multiplying; - 
hence the growing necessity for the ser- 
vices of the consulting illuminating engi- 
neer. 

The producers of luminants—the cen- 
tral stations and gas companies—are in- 
terested in furnishing their commodities 
to the public, and since they are working 
under public franchise it is particularly 
to their interests to have their customers 
satisfied. It is therefore a matter of self- 
interest for them to employ independent 
or consulting illuminating engineers to see 
that their patrons are not imposed upon 
by the overzealous—if not worse—“engi- 
neers,” whose services are so freely of- 
fered. ; 

Our contemporary says: “Finally, the 
brains, energy and money required to 
Jaunch this new profession and establish 
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it firmly as a bona fide branch of science 
are supplied by the very men whom the 
writer derides and warns the public to be- 
ware of.” Perish the thought! The men 
Mr. Macbeth “derides and warns the pub- 
lic to beware of” are the camp-followers 
and looters, and not the soldiers and otfi- 
cers who have been pushing forward with 
such vigor and honesty of purpose into 
this unexplored country. 

“But,” says our contemporary, “despite 
a sour and selfish attitude on the part of 
the writer, the article will do good; it will 
arouse interest and breed dissatisfaction 
with cld and wasteful lighting methods.” 
Aye, it will that! and it will also open the 
eyes of the consumer so that he can more 
clearly see through the wiles of the uneth- 
ical illuminating engineer. 


The Illuminating Engineer as an 
Architectural Critic 


It seems that the pot has been calling 
the kettle black; and Mr. Bassett Jones, 
Jr., comes valiantly to the defence of the 
kettle. In other words, illuminating engi- 
neers have been pointing out some of the 
atrocities in illumination for which the 
architect is responsible, and the architects 
in return are scoring illuminating engi- 
neers for criticizing matters upon which 
they must be, in the nature of things, 
grossly ignorant: What does an engineer 
know about the esthetics of architecture? 

A number of references in Mr. Jones’ 
article, which appeared in the “illuminat- 
ing engineering number” of the Electrical 
Review, have a wonderfully familiar 
sound. Some of them were opinions 
which we have expressed in the Proceed- 
ings of the Illuminating Engineering So- 
ciety; others in the reading columns of 
this magazine, and still others in its adver- 
tising pages. We take this occasion to 
thank Mr. Jones for the ingenuous com- 
pliment of considering our advertising 
pages as technical literature. While arch- 
itectural criticism is not strictly within 
the professional prerogatives of the illum- 
inating engineer, there appears to us no 
reason, as we have stated before, why the 
universal right of having opinions on any 
subject within the scope of human knowl- 
edge should be denied to an individual 
simply because he has given special atten- 


07 


tion to some particular branch of knowl- 
edge. Furthermore, a knowledge of the 
general principles of zesthetics as applied 
to architecture is a highly desirable quali- 
fication in an illuminating engineer. The 
awkward part of the whole matter is that 
there are some architects of good standing 
in their own profession who are in entire 
agreement with the various criticisms and 
opinions which we have ventured to ex- 
press heretofore. In evidence whereof, we 
reprint in another section of this issue an 
article by Mr. K. MacDonald, Jr., which 
appeared in a recent number of the Archi- 
tect and Engineer (San Francisco). 


A Glass that is Opaque to Ultra- 
Violet Rays 


In one of the earlier issues of THE IL- 
LUMINATING ENGINEER we called atten- 
tion to the importance of considering the 
invisible radiations from _ light-sources, 
and the probability that in the near fu- 
ture a shade or globe would need to be 
something more than a mere diffuser or a 
distributor of light rays. A number of: 
the newer electric lights are very rich in 
ultra-violet rays, and the effect of their 
protracted action upon the organs of 
vision is a matter of the greatest impor- 
tance, and one which has been receiving 
careful attention at the hands of oculists 
and physiologists. Some German oculists 
have recently reported a number of cases 
of cataract which have been ascribed to 
the ultra-violet rays of artificial light. 

The discovery of a glass which, though 
transparent to luminous rays, is practical- 
ly impervious to ultraviolet rays is there- 
fore extremely interesting and opportune. 
A glass having these properties has re- 
cently been made by Drs. Schanz and 
Stockhausen of Dresden, Germany. 

While the question as to the injurious 
effects of ultra-violet light is still, in a 
measure, unsettled, there is no doubt as 
to their being at least useless, so far as 
vision goes, and the eye is too precious to 
take any chances with. If the ultra-violet 
rays can be practically extinguished by 
the simple expedient of putting a trans- 
parent glass over the light-source, it is 
scarcely less than foolhardy to subject the 
eyes to rays that may work irreparable in- 


jury. 
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Correspondence 





From Our London Correspondent 


This is the month when everyone is 
thinking about having “New Lamps for 
Old,” and so we shall devote this letter to 
a short description of lamps and burners 
fully illustrated. 

It is not easy to ensure a good photo- 
eraph of premises illuminated by gas light, 
but through the courtesy of Mr. W. F. 
Goodenough, Chief Inspector of the Gas 
Light and Coke Company, we reproduce 
an interior and exterior view of a large 
grocery and provision store, a type of 
business premises that is to be found in all 
parts of London and most provinctal 
towns. These photographs were taken by 
‘gas light, and are fine examples of the 
brilliancy of incandescent gas lighting. 
The interior is lit, as will be seen, by 
means of what are known here as “gas 
arc lamps.” As a matter of fact they are 


clustered upright incandescent burners, 
giving a very high duty per cubic foot of 
gas consumed. Every detail in the shop 
is brought cut sharply; the lamps give a 
very steady and constant illumination, 
both gas and air supply being carefully 
adjusted and governed. The outside lamps 
are somewhat different in form, being of 
a self-intensifying type now exceedingly 
popular. Very great care is taken in the 
construction of these lamps in order that 
they may be practically draught proof. 

New forms of lamps are very numerous 
this season. In Fig. 1 will be seen an ar- 
rangement for fixing an inverted gas 
burner upon an old-fashioned flat flame 
fitting inside an ordinary lantern. The 
burner is fitted with adjustable gas in- 
jector nipple. 

The illustrations (Figs. 5 and 12) show 
a quite new burner, the “Tweedie,” in two 
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EXTERIOR STORE ILLUMINATION WITH SELF-INTENSIFYING LAMPS. 


forms, the smaller being for ordinary 
lighting and the larger for factories and 
shops. The burners are very ornamental 
in appearance and give a most effective il- 
lumination. They are arranged to take 
standard globes and mantles. The main 
point in their construction is that the air 
supply to the bunsen is heated in an en- 
closed chamber, thus setting up a regen- 
erative principle and a light of great bril- 
liancy is assured. With a consumption of 
from 3 to 3% cubic feet of gas an illum- 
ination of 90 candles is obtained without 
reflectors, but this can be increased by 
using suitable reflectors to IIo or even 
120 candles. 








HIG. 2. 


The supporting of mantles for incan- 
descent burners occupies the constant 
care and attention of inventors. Mr. M. 
Kriegel, in his latest patent (see Fig. 8), 
uses ordinary metallic ‘wire gauze, as 
shown, in the form of a cup shape support, 
the crutch being received in the center. 
This gauze cup serves another purpose, 
in the shaping of the main body of the 
flame, and incandescence is obtained upon 
the mantle at a lower point than usual. 

The illustration (Fig. 4) shows a popu- 
lar form of high-power inverted lamp, 
which is sold at a remarkably low price. 
The lamp, including burner, mantle, inner 
chimney and opal globe, is sold at $9.36 
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FIG. 9. 


per dozen. This is about. the cheapest gas 
lamp offered this season. 


The sale of cutblooms and flowering 
plants has greatly increased, so that it has 
been necessary to devise some special 
means of lighting florists’ shops in order 
that the products of combustion and foul 
air might be carried away. The manufac- 
turers of the popular “Silva” lamps, 
Messrs. J. & W. B. Smith, have devised 
a special lamp (Fig. 6), in which clus- 


tered inverted burners are arranged, the 


lamp being fitted with a ventilating hood 
and flue so that the products can be car- 
ried outside the shop. The construction 
is simple and there is no doubt that the 
lamp will be extensively adopted by the 
florists. 


The “Bland” inverted burner loses none 
of its popularity. Fig. 1o illustrates a 
self-intensifying burner which deelops 110 
candlepower; Fig. 11, known as the 
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“Household,” shows a type that is much 
in evidence. They are exceedingly dainty 
in form, and the firm put forward a very 
chaste assortment of glassware for this 
particular burner. The “Bland” burners 
have also been specially designed for util- 
itarian purposes. In Fig. 9 we show a 
burner made with either’an 8 or 12-inch 
enameled iron reflector. This is turned 
out as one fixture, the mantle and either 
clear or frosted glass heat-resisting globe 
being added. These are practically the 
three principal types, though the burner 
has been most efficiently adapted to street 
lighting. 


A burner of a different form is shown 
in Fig. 13. In its construction there is 
triple combination of gas tap regulator, 


and bye-pass. Fig. 15 is an_ illustra- 
tion of the “Etna” burner which has 
some strong points, notably in con- 


nection with the air supply and regu- 
lating shutter. Needle regulators are fre- 





FIG. 13. FIG. I4. 


FIG. 16. 


FIG. 15. 
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FIG. 17. 


quently utilized, and Fig. 7 shows the 
one used on the “Etna” burners. It ren- 
ders the supply of gas noiseless, and it is 
claimed that its use ensures the complete 
mixing of gas and air far better than the 
single-hole regulator. 


It is the custom on this side to give an 
initial letter to a particular article, in- 
stead of a name. We have, for instance, 
K boots, and Fig. 14 shows us a K burn- 
er of the inverted type. This burner gives 
a light of 80 candles with a consumption of 
3% cubic feet of gas. It is sold, complete 
viith mantle, for 66 cents. 


Figs. 2 and 3 are, respectively, lamps 


with clustered inverted burners for in- 


door and outdoor lighting. It will be no- 
ticed that in the last named lamp the man- 
tles are pendant from an upright stand- 
ard or pillar in the center of the base of 
the lamp. 


There are many patents now being tak- 
en out having reference to filaments for 
illuminating purposes. In Fig. 17 we give 
five examples. These are used in connec- 
tion with the “Buisson-Hella” light, re- 
ferred to in the October, 1908, issue of this 
magazine. We will not attempt to de- 
scribe the methods of manufacture. They 
are complex and of little interest to any 
but those engaged in the mantle business. 
Taking the illustrations from left to right 
we have a conical suspended mantle, a 
conical mantle fixed at its base, a flat 
mantle fixed at the base, a suspended flat 
mantle and a circular mantle for an in- 
verted burner. Only the first named, so 


far as we know, has passed the experi- 
mental stage, and even that does not ap- 
pear to have a very brilliant future be- 
fore it. 

We will conclude this article by a short 
reference to a new form or style of fitting 
for gas lighting. Fig. 18 is an exceed- 
ingly beautiful example of the metal 
workers’ art. The square panels, above 
the fringed silk shade, are finished in cop- 
per or silver rapaisse, all the metal work 
counterbalance being in the same style. 
This particular design can be adapted for 
either lectricity sor Gacae t1e> 16. is ‘2 
handsome bracket designed for “Metro- 
lite’ burners, and Fig. 19 is a pendant 
carrying the same burners. These are all 
manufactured by Messrs. Evered & Co., 





FIG. 18. FIG. 19. 


who have extensive manufacturing prem- 
ises within a few hundred yards of “Old 
Drury,” one of the oldest theaters in 
London. 
CHARLES W. HAstINGs. 
Lonpon. 


Note—The writer would gladly give 
further particulars of the burners de- 
scribe if readers will make known their 
wishes to the Editor of Tue ILLUMINAT- 
ING ENGINEER. 
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How J. Peter Packard Learned to Light Up 


By Guipo D. JANEs. 


J. Peter Packard of the clothing manu- 
facturing firm of Packard & Company, 
Ducktown, was quite close fisted, and he 
did not burn the candle at both ends for 
illumination. 

On the entire seventh floor of the Rey- 
alite Building, the firm carried on its vo- 
cation, and warranted all the buttonholes, 
pockets, etc. 
erally quite sad and morose, for after their 
day’s labor was concluded they would 
have to grope their way home. 








WHY DO YOU ACT LIKE A LIFE MEMBER OF A 
BLIND ASYLUM ? 


“Why do you act like a life member of 
a blind asylum?” asked the wife of Au- 
gust Brenizer (August worked in Pack- 
ard’s institution). “Illumination at the 
factory is so pre-historic that we have to 


But the workmen were gen- ~ 


feel our way around when we wish to 
stroll over the place. No outside light 
comes into the window because the alti- 
tude of other buildings kick the said light 
on the shins and make it stay away. Our 
kerosene lamps hung up around the place 
are worse than scabs when carrying on 
their duties.” 

“Why don’t you tell the foreman that 
you are not residing in the dark ages but 
in the illuminated ones.” 

“Won’t do no good.” Then August took 
out his handkerchief from a pocket and 
imprisoned a tear in same. 

“Well,” remarked Mrs. Brenizer with 
several vertical wrinkles on her face, “I'll 
gc down and see the foreman, and tell 
him he belongs to another locality.” 

~Wheter” 

“Plutonian shore.” 

But Mrs. Brenizer did not go for some- 
thing took place the next A. M. It was a 
feggy morning, the lamps were bilious 
and out of sorts. But the manual labor in 
the factory did not mind this. They la- 
bored right along as though a tungsten 
light were very contiguous to them. 

The foreman saw them shunning the 
loaf vocation, and was quite elated, but 
upon examining their output he made the 
discovery that the wearing apparel had 
buttons on the bias while the hip pockets 
were sewed in the coat. 

With at least three tears in the left eye 
and not over four in the other, the fore- 
man journeyed to the office of Mr. Pack- 
ard and interrupted him with a sob. 

“Poor illumination is reflecting itself in 
our output,” remarked the foreman. 

“How come?” 
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“Our day labor cannot see to marry a 
button to a buttonhole while the pockets in 
the garments are dislocated. The illumi- 
nation in the factory is so dark, it makes 
them afraid of the dark and they can’t 
work.” 

Packard agitated his head with his fin- 
ger, thought a couple of minutes then be- 
gan to look on the pleasant side of life. 

“Go down to Smith’s and buy a hun- 
dred miner’s lamps. Have them sent up 
and give one to each man to wear. That 
will solve the dark question.” 

“All right.” And the foreman strolled 
out of the office, after which he went 
down to Smith’s and purchased the said 
miners’ lamps. Then after they were de- 
livered he distributed same among the 
labor and told them to be happy and do a 
better quality of work. 

“Very well,” they said. : 

For a time the scheme worked all right. 
Each man could see better and always was 
in the presence of illumination. The grade 
of work grew better, and the buttons 
sought their proper locations. The fore- 
man was so well pleased, he quit beating 
his wife, and Packard bought a four cyl- 








ot3 


inder car and put an “Ad” in the paper 
for chauffeur. 
But one day while Packard was looking 





HE DISTRIBUTED SAME AMONG THE LABOR. 


over the ledger some one came into his 
office and yelled “Fire!” “Conflagration !” 
“Goodness !” several times. 

Without pausing Packard strolled out 




































































I CAME NEAR GIVING SOME ADJUSTERS A JOB. 
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of his apartment and journeyed into the 
factory and saw something that was not 
pleasant. In fact it was so unpleasant you 
could smell and see it. But by the time 
he reached the far end of the place the 
unpleasantness had been extinguished with 
a Babcock fire put outer. 

“What's the difficulty?” inquired Pack- 
ard, endeavoring to get the smoke out of 
his eyes. 

“No difficulty but foolishness,”  re- 
marked Brenizer. “I came near giving 
some adjusters a job by leaning over too 
far. Yes, I leaned over so far that my 
lamp kissed some goods. That started the 
foolishness, then the conflagration spread 
tc me. I am now going to sue you.” 

“How. much ?” 

“$2,000.” 


“Please don’t. I'll tell you what Vl do. 
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I'll put in enough illumination to make 
ordinary daylight resemble twilight if you 
don’t drag me into court. I'll give you a 
permanent job, too.” 

“What kind of lights will you put in?” 
asked Brenizer between pains the burns 
had made. 

“Welsbachs, tungstens, flaming arcs, ice 
water and electric fans.” 

“All right, I'l! feed the damage suit to 
the statute of limitations.” 

“Hurrah!” shouted the rest of the work- 
men, “we can now see our way through 
life clearly. No more after supper dark- 
ness for us.” 

“Hautrahowtor “Packard 
Brenizer !” 

“Thanks,” remarked Packard and Bren- 
izer. 

“You're welcome.” 


Hurrah for 


Diagnosis Under Artificial Light 
By F. W. L. PEEBLEs. 


In the discussion of “Diagnosis under 
Artificial Light,’ in the September issue 
of THE ILLUMINATING ENGINEER, Mr. 
Morrison states that “the eye accurately 
reports the excess of red‘color, * * *”; 
also, “under city gas light, appear much 
redder: than it really 1s .4..e., thestissue )- 

To my mind this is quite misleading. 
Under red light the tissue will not appear 
redder, but it will appear whiter than it 
really is, because red will have maximum 
illumination and even white can be no 
brighter, while the blue end of the spec- 
trum will appear the darker for the abnor- 
mal lighting. Probably an example will 
make the point more evident: Any one 
who has worked in a photographic dark 
room and has cut his finger will know 
that it is impossible to distinguish between 
blood and water. In my first experience 
T suspected that I had cut my hand, but 
on examination I could see only what 


seemed to be water; further examination, 
however, in daylight revealed blood stains 
on the finished work. The same fact is 
usually overlooked by the dry plate mak- 
ers, who frequently print cautions in red 
ink to make them more noticeable, when 
in reality this color is quite invisible in the 
dark room. 

I have had no little experience with the 
diagnostic end of illumination. Color 
values are badly distorted, but as the ma- 
jor part of the work deals with red a 
very valuable corrective may be found in 
the mixture of some green light with the 
ordinary artificial light. Two ordinary 
16-C. P. lamps, “painted green,’ to one 
16C. P. clear lamp will yield a light that 
will report red gradation fairly truly, and 
while the whole aspect will appear darker 
than with true white light, and while the 
greens and blues will be much distorted, 
this fact is not material in diagnosis. 
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Elements of Rate Making 
By A. M. TINSLEy. 


Two distinct items have to be consid- 
ered in calculating the Central Stations 
cost to serve; first, the fixed charge per 
kilowatt capacity, or the ready to serve 
charge, and second, the operating expense 
or the cost per kilowatt hour. Hence the 
value of the service rendered to any con- 
sumer, must, as far as practicable, be 
based upon the cost to serve this individ- 
‘ual consumer and not on the average cost 
to serve the entire body, and as the cost 
per kilowatt hour varies with different 
classes of service so should the charge per 
kilowatt hour vary in proportion. 

One consumer may have 20-16 C. P. 
lamps, or 1-K.W., connected and burn 
these lamps ten hours per day, while an- 
other consumer may have 200-16 C. P. 
lamps, or 10 K.W., connected and burn 
same only one hour per day. - The num- 
ber of kilowatt hours per month for each 
consumer will be the same. 












































































Assuming that both of these consumers 
use their service on the peak load, the ca- 
pacity required to serve No. I will be only 
one-tenth that required to serve No. 2, 
therefore the fixed or ready to serve 
charge for No. 2 should be ten times that 
required of No. 1. 

Take for example a central station hav- 
ing a maximum demand of 100 K.W., 
lepresenting a total investment of $30,- 
000.00, or an outlay of $300.00 per K.W. 
capacity. Figuring interest on investment 
at 6 per cent. and depreciation at 6 per 
cent., gives a total fixed. charge of 
$3,600.00 per year, $36 per year or $3.00 
per month per K.W. capacity. 

The cost per kilowatt hour or operating 
expenses includes fuel, water, oil, waste, 
management, labor, rents, taxes and in- 
surance. Assume that this amounts to 
2vac. per K.W. hour. For the first 30 
K.W. hours per month, per K.W. demand 
the rate per K.W. hour is 2%c. plus the 
fixed charge of $3.00, or a total of $3.75 
or 12%c. per K.W. hour and the rate for 
each additional K.W. hour is 2%c. 

Now going back to consumer No. 1 
with 20-16 C.P. lamps connected and a cur- 
rent consumption of 10 K.W. hours per 
day or 300 K.W. hours per month, and 
figuring this bil! on the above rate, the 
following result is obtained: 


300 K.W. hours 
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while customer No. 2 with 200-16 C.P. 
lamps will have a bill figured as follows: 
300 K.W. hrs at 124%c = $37.50 


The accompanying rate scale, made on 
the above basis will show the actual cost 
per K.W. hour for the various number of 
hours’ use per day. 

The scale of rates varies according to 
the amount invested per K.W. capacity 
and the operating expenses. In some in- 
stances the fixed charge will amount to 
several times that given in the above 
scale, in which case the number of kilo- 
watt hours used at the higher rate will be 
increased in proportion. 

What per cent. of a customer’s con- 
nected load will come on the peak can be 
approximately determined in each individ- 
ual case. 

It is fair to assume that not more than 
one-third of the connected H.P. in motors 
will be on the station at any one time, this 
is a general rule where the plant is fur- 
nishing service for a number of motors, 
no one of which is a large per cent. of the 
generator capacity. Assuming that only 
one-third of the connected H.P., in mo- 
tors, will be on the peak it is fair to figure 
the fixed charge on this class of business 
at one-third the fixed charge per K.W. 
capacity of plant. 

The rate for residence lighting can be 
determined from local conditions, accord- 
ing to hour of peak, etc. As all of this 
class of service is comparatively short 
hour business it is advisable to make one 
rate per kilowatt thour, and a low mini- 
mum charge. 

By making the minimum monthly 
charge for all commercial lighting and 
power, equal to the cost of all current to 
be charged for at the highest rate, the 
above scale of rates can be made compar- 
atively simple, as shown in the following 
ccntract form: 


To the Cox 

You are hereby ordered to connect your 
electric light and power service to build- 
FACUEIN Oe areca tare ar (or at your option 
to any building designated in writing by 
the subscriber), of capacity to provide for 
20-16 C.P. lamps—1 K.W., and in con- 
sideration of your so doing and the cove- 
nants hereinafter contained, we agree to 
take from you our entire requirements for 
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light and power during the continuance 
of this contract. 

This contract shall be in force from 
date hereof and for a period or periods of 
Segre year.. until either party shall 
at the expiration of any of said periods 
terminate same by written notice. 

Accounts are payable at the Company’s 
office on or before the succeeding 1oth day 
of the month. In the event all accounts 
due from the subscriber hereto are not 
paid by the 15th inst., the supply of pow- 
er may be cut off by the Company until 
said accounts are paid, without thereby 
releasing the undersigned from this con- 
tract. 

We agree to pay you during the term 
of this contract $3.75 per month, to cover 
a maximum service of 20-16 C.P. lamps— 
1 K.W., which may be used not to exceed 
30 K.W. hours; additional use to be paid 
for at the rate of 2% cents per kilowatt 
hour, less discount of 5 per cent. if bill is 
paid on or before the tenth of the month. 
Shoulieties service exceed: 20-167 |G.E. 
lamps—1 K.W., the above charge of $3.75 
shall be proportionately increased. 

The consumer agrees to deposit with 
the company a sum that the latter may 
deem sufficient to guarantee the payment 
of all bills rendered under this contract or 
any other indebtedness to the company. 

Authorized agents of the Company shall 
have access to the premises at all reason- 
able times for the purpose of examining 
motors, meters and wires, or for the pur- 
pose of disconnecting the wires for non- 
payment of bills when due, or for the re- 
moval of its property. 

Titatrany tiniest: ces Company of 
San eee eras shall be compelled by any cause 
to discontinue in whole or in part, the op- 
eration of its lines, it shall not be liable 
for any failure to supply service, but in all 
cases shall use its best efforts to resume 
the operation of its lines. 

The terms of this contract cannot be 
varied nor waived by any representations 
or promises of any canvasser or other 
person unless the same be in writing and 
signed by an officer of the Company. 
Acceptedstor ithe ends csc COreOl inde? 

ner 
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Consumer. 
In cases where the consumer’s use does 
not justify the guarantee of the fixed 
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charge, a higher rate per K.W. hour can 
be used with a lower minimum charge and 
the following contract form used: 


‘Posthesacs cats: 7h ie Pa cet : 


You are hereby ordered to connect your 
electric light and power service to build- 
HPO NO. Fern ncn cena (or at your option 
to any building designated in writing by 
the subscriber,) of capacity to provide for 
20-16 C.P. lamps—1 K.W., and in consid- 
eration of your so doing and the cove- 
nants hereinafter contained we agree to 
take from you our entire requirements for 
light and power during the continuance of 
this contract. 

This contract shall be in force from 
date hereof and for a period or period of 
Rehan es year..until either party shall at 
the expiration of any of said periods 
terminate same by written notice. 

Accounts are payable at the Company’s 
office on or before the succeeding 1oth 
day of the month. In the event all ac- 
counts due from the subscriber hereto are 
not paid by the 15th inst., the supply of 
pewer may be cut off by the Company un- 
til said accounts are paid, without thereby 
releasing the undersigned from this con- 
tract. 

We agree to pay you monthly during 
the term of this contract a minimum 
charge of $1.40, in consideration of which 
we may maintain connection to your lines 
for apparatus having a capacity of one 
Kilowatt, and use 8 K.W. hours. Addi- 
tional use up to 30 K.W. hours to be 
charged for at the rate of 12% cents per 
K.W. hour. 

Use in excess of above to be charged 
for at the rate of 2% cents per K.W. 
hour. 

Should the capacity of the apparatus 
connected exceed 1 kilowatts the above 
minimum charge and use permitted there- 
under, also the additional K.W. hours use 
to be paid for at the rate of 12% cents, 
shall be proportionately increased. 

Bills are subject to a cash discount of 5 
per cent. if paid before 10 days from date 
of bill. 

The rates herein mentioned apply to 
lighting service only. 

The consumer agrees to deposit with 
the Company a sum that the latter may 
deem sufficient to guarantee the payment 
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ot all bills rendered under this contract or 
any other indebtedness to the Company. 

Authorized agents of the Company shall 
have access to the premises at all reason- 
able times for the purpose of examining 
motors, meters and wires, or for the pur- 
pose of disconnecting the wires for non- 
payment of bills when due, or for the re- 
moval of its property. 

Livatany Aime. thee. shall be com- 
pelled by any cause to discontinue in 
whole or in part, the operation of its lines 
it shall not be liable for any failure to 


-supply service, but in all cases shall use 


its best efforts to resume the operation of 
its lines. 

The terms of this contract cannot be 
varied nor waived by any representations 
or promises of any canvasser or other per- 
son unless the same be in writing and 
signed by an officer of the Company. 
Accepted for the 

er 


eeoovoeetst eevee ee ry 


Customer. 

Should the company desire to give an 
additional discount to the larger con- 
sumers, the following special discount 
clause may be inserted in contract: 

“On monthly bills of over $50.00 a spe- 
cial discount for each $10.00 value will be 
allowed, but in no case shall said discount 
exceed oss per-cente 

By inserting this clause in contract a 
consumer having a monthly bill of $50.00 
would receive a special discount of 5 per 
cent., while a consumer having a bill of 
$250.00 or more would receive a special 
discount of 25 per cent.” 

All central stations doing a commercial 
lighting business have certain peak sea- 
sons, generally during the short winter 
days. 

Should .a consumer use service only 
during this peak season the amount in- 
vested to supply this consumer would be 
the same as that required to furnish the 
yearly customer and the fixed charge for 
the year would be the same in each case. 

There are, in nearly every city, a num- 
ber of consumers of both light and power 
who can conveniently cut off the service 
during the peak load and in this case the 
Company (Central Station) can easily af- 
ford to reduce the fixed charge at least 40 
per cent., and this will be found a good 
method to straighten out the load curve. 


ees 
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In cases where the minimum charge is to 
be reduced on this account the following 
clause is embodied in contract: 


ineconstderation Of. 2's. a. (the con- 
sumer) using no service between the 
hours of .... and .... during the months 
ot eee Naar 701 OF 


each year, the Company agrees to make a 
rebate of $.... on each month’s bills, 
Should (the consumer) use ser- 
vice during above restricted hours, then 


No License for 


When Shakespeare sailed ships into Bo- 
hemia regardless of the fact that that 
country happened to be an inland prov- 
ince, the statement went unchallenged, the 
discrepancy being set down as “poet’s l- 
cense.” Fiction writers have never been 
held to strict account for the misstate- 
ment of scientific phenomena, provided 
such errors do not interfere with the 
plausibility of the story. But “ad” writ- 
ers, presumably at least, are neither poets 
nor novelists. Their writings are strictly 
of the didactic order, their purpose being 
towetistrucee and convince. ‘The. farther 
they can keep away from the impression 
of merely talking for effect, and the more 
they can convince their readers of their 
exact knowledge and sincerity, the more 
effective will their. work be. 

Some of the most admirable advertising 
of an educational nature that has been put 
out within recent years is that of the 
Union Carbide Company, which we un- 
derstand has come from the pen of Mr. 
John E. Kennedy. In a reading article 
in a recent number of the Acetylene Jour- 
nal, however, Mr. Kennedy makes a slip 
in regard to some simple scientific facts 
which is so out of keeping with the gen- 
eral character of his previous work that 
we take occasion to refer to it in order to 
point a moral in regard to advertising in 
general. 

Jieeithenol ie article referred. to is 
“Breathing Lamp Black in the Country.” 
The purpose of the article is to bring out 
the unwholesome effects of kerosene 
lamps and to show the advantages of 
acetylene lighting by comparison. To this 
end the writer thus starts out: 


all rebates shall cease and all rebates al- 
lowed under this clause shall become due 
and payable to the Company on demand. 

This clause works to good advantage in 
cases of consumers operating ice and re- 
frigerating machines, automobile charg- 
ing stations, pumping plants, etc. All that 
is necessary to enforce this clause is a 
letter of warning at the beginning of the 
peak season and a few unexpected visits 
of the inspector. 


‘“Ad”’ Writers 


“When madame heats her curling tongs 
she lays them across the chimney top of a 
lighted kerosene lamp. After they have 
heated enough she is very careful to wipe 
the tongs on a piece of paper or cloth before 
using them. 

“Why does she so wipe them? 

“A glance at the paper or cloth afterward 
will show promptly enough. 

“She wipes them because, in the brief mo- 
ments the tongs lie over the lamp they be- 
come coated with soot—lamp-black. 

“And don’t imagine that the lamp quits 
making soot after she lifts the tongs off the 
Chimiiey.0: 71) a 

“So the habit of breathing lamp-black at 
night is common enough in country homes, 
and few will deny that it is injurious.” 

Here is the bald statement that kerosene 
lamps continually give off soot all the time 
they are burning.\The average user of 
the kerosene lamp may not be versed in 
the theory of combustion, but he is at least 
possessed of good, average intelligence 
and observational powers, and knows the 
very simple fact that a kerosene lamp, 
burning normally, gives off no smoke or 
soot. The slightest indication of smoking 
is the signal for either turning the light 
down or retrimming. A lamp chimney is 
far more than a mere transparent cover- 
ing to protect the flame from draughts. 
Its shape, from top to bottom, has to be 
nicely adjusted in connection with the 
particular burner for which it is intended, 
tc insure complete combustion of the oil, 
which means a steady, smokeless flame; 
and it requires but the slightest interfer- 
ence with burner or chimney to throw 
the whole apparatus out of balance and 
give rise to the production of smoke or 
soot. Placing a pair of curling tongs on 
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top of the chimney will often interfere 
with the draught sufficiently to cause 
smoke; hence the soot on the tongs. If 
the tongs be held slightly above the chim- 
ney they will be as clean after heating as 
before. 

Scientifically, acetylene light and kero- 
sene lamp light are essentially the same, 
differing only in color value. They both 
emanate from flames produced by the 
combustion of hydro-carbon; both require 
nice adjustments of the air supply in or- 
der to produce perfect combustion, i. e., 
combustion in which no carbon is given 
off unconsumed; for soot, smoke and 
lampblack are merely fine particles of 
carbon that escape unconsumed in the 
process of burning. 

The acetylene flame owes its greater 
brightness and whiter light—its two 
points of superiority over the oil flame— 
to the fact that the gas, being richer in 
carbon, gives a flame in which the carbon 
particles are thicker or nearer together, 
and also, since there is more carbon to 
burn, a higher temperature is produced, 
and hence the heated carbon particles, 
which are the source of light, give a whit- 
er light. The acetylene flame is whiter 
than the lamp flame for exactly the same 
reason that a tungsten lamp gives a whit- 
er light than the carbon filament lamp. 

If “Madame” (who, by the way, judg- 
ing from the illustration of the article, 
must have married very young, and who 
appears to be much delighted over the 
kerosene lamp method of heating curling 
tongs) will try holding her tongs for a 
second in an acetylene flame she will get 
a deposit of soot with a quickness and 
completeness that will throw the kerosene 
lamp quite in the shade. This fact is sim- 
ply due to the cooling of the flame by the 
iron tongs, causing the carbon particles 
to be deposited before being burned up. 

Following up the subject Mr. Kennedy 
says: 

“Moreover, the lamp-black is only one 
visible product of many other invisible and 
more serious ones given off by kerosene 
lamps when lighted.” 

“Among these injurious products is car- 
bonic acid gas, which, if breathed pure, 
would kill in five minutes.” 


He then goes on with some figures as to 
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the amount of oxygen used up and car- 
bonic acid produced by oil lamps. He 
neglects to state that an acetylene flame 
likewise uses up oxygen and produces. 
carbonic acid gas. 

Now, acetylene lighting certainly has. 
sufficient merit and superiority over kero- 
sene oil lamps to give it a very long lead 
in the race for public favor without going 
out of the way to draw comparisons. 
which have no foundation in fact. Un- 
questionably the light is of a more agree- 
able color, being practically of daylight 
whiteness, and is free from the annoy- 
ances (by no means small ones) necessar- 
ily accompanying the use of oil and glass 
chimneys. It produces somewhat less car- 
bon dioxide for a given amount of light, 
but that is of no serious consequence; it 
also gives perceptibly less heat, which is a 
matter of considerable consequence in 
warm weather; and it is measurably less 
expensive. Furthermore, contrary to what 
is probably the general opinion, acetylene 
is far safer to use than kerosene-or gaso- 
line. 

The misstatement of any fact in an ad- 
vertisement naturally leads to a suspicion 
as to the truth of other statements, and so 
tends to discredit the whole advertising 
propaganda. 

We call attention to this particular case 
not so.much for the purpose of criticiz- 
ing a particular “ad” as to point a gen- 
eral moral in the production of advertis- 
ing literature. The poet is allowed his li- 
cense, and the fiction writer is condoned 
tor transgressing the laws of nature; but 
the “ad” writer has neither license or con- 
donement, but must tell the truth, and 
nothing but the truth even though he do 
not tell the whole truth. 


Announcements 


The Elmer P. Morris: Company, design- 
ers and manufacturers of lamp posts, are 
now located in new offices in the West 
Street Building (go West St.). A serious 
fire at their old quatfters, 72% Trinity 
Place, necessitated the change, and, taking 
advantage of the incident, they have 
moved into larger quarters at a location 
which is every bit as convenient and de- 
sirable. 


a 
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The New Westinghouse Nernst 
Lamp Fixtures 


We have had occasion before to refer 
to the excellent artistic treatment given 
to Nernst lamp units, but the latest results 
in this direction far surpass all previous 
efforts. The new chandeliers are abso- 
lutely unique in the field of lighting de- 
vices. -[The Nernst lamp, as is generally 
known, consists of one or more glowers, 
which correspond to the filament in the 
incandescent Jamp, a small resistance in 
series with each glower, which acts as 
an automatic voltage regulator, and an 
arrangement of a heating coil to start the 
glowers. All these parts were formerly 
housed in the casing of the lamp. This 
necessitated a comparatively large casing, 
which prevented the use of the lamps, at 
least. without their appearing unwieldy, 
upon the arms of chandeliers. To over- 
come this difficulty manufacturers have 
hit upon the very ingenious and thorough- 
ly practical scheme of placing these ac- 
cessory parts within the fixture. In the 
case of chandeliers they are placed with- 
in a central body, as shown in the illustra- 
tion. Such a body is entirely in keeping 
with the apparent structural necessities, 
and, in fact, is a form frequently found 
in an ordinary gas or electric chandelier. 
This central body is formed of a substan- 
tial cast metal ring about the center, 
which serves as a support for the arms. 
The upper part is made either of spun or 
cast metal of an ornamental form. which 
can be readily lifted to give access to the 
electrical parts within. The bottom por- 
tion of the body can also be removed by 
simply unscrewing an acorn at the bottom. 
This permits of the lamp being made prac- 
tically as simple as the ordinary incan- 
descent lamp, so that it can be put in place 








or removed by simply screwing in or out 
of the socket. 

This construction permits of the widest 
range of lighting power that has ever 
been produced with a single chandelier, 
it being possible to use a total of 660 
watts, which is equivalent to the largest 
arc lamps ever run for illuminating pur- 


TYPE OF NEW WESTINGHOUSE NERNST 
FIXTURES. 
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poses. When the high efficiency of the 
Nernst lamp is considered, the size of 
this unit can be appreciated. 

The Nernst Lamp Company is certainly 
to be congratulated not only upon the 
clever work of its engineers but also upon 
the thoroughly good art displayed by their 
designer. The illustration shows a fix- 
ture in Art Nouveau design, all parts ex- 
cept the suspension tube being of cast 
bronze. The contour is exceptionally 
graceful, and the decorative treatment a 
fine specimen of the Art Nouveau school. 
The chandelier is furnished with from 
two to six arms, and in a variety of deco- 
rative motifs, all excellent of their kind, 
and can be fitted with gas burners if de- 
sired. A line of brackets is being pre- 
pared which will involve the same devices, 
i.e., the mechanical parts of the lamp 
will be concealed in the wall plate, using 
the same simple lamp at the end of the 
bracket arm. 

The Nernst lamp has been a far more 
powerful factor in establishing the science 
of illuminating engineering than is gen- 
erally recognized. It has a natural dis- 
tribution which lies almost entirely in the 
lewer hemisphere, and gives its greatest 
intensity within 30 deg. from the verti- 
cal, a very desirable distribution from the 
illumination standpoint. When the lamp 
first came out in this country incandes- 
cent electric lamps were rated wholly on 
their horizontal candlepower, and the sub- 
ject of distribution was little understood 
by the professional, and practically not at 
all by the layman. The Nernst lamp man- 
ufacturers therefore had to educate the 
public to an appreciation of the difference 
between mere candlepower, especially as 
rated in commercial lamps, and illuminat- 
ing power; in other words, the difference 
between light and illumination, and this 
was the starting point and the founda- 
tion of illuminating engineering. 

The recognition of the fact that the 
science of illuminating engineering, hav- 
ing become generally recognized, its treat- 
ment as an art must now be given great- 
er attention, again places the Nernst 
Lamp Company in the vanguard in the 
progress of artificial lighting. 


THE ILLUMINATING ENGINEER. 


A New Flashing Socket, the 


Piretly 


Realizing the desirability of a compact 
unit, containing both the flashing mechan- 
ism and a receptable for the lamp, C. O. 
Schneider & Co. of Chicago have now de- 
vised the “Firefly” flashing socket. 

The flashing socket may be connected 
with the same facility as an ordinary 
socket, it being merely necessary to un- 
screw the insulating ring, to lift off the 
cover, insert the wires through the porce- 
lain base, fasten them to the binding 
screws and replace the cover and ring. 
Then screw any lamp in the socket, even 
up to-.a.100°C-P. tungsten, tarivons tie 
current, and after waiting a minute until 
slightly warm, it will begin to flash the 
light on and off automatically from twenty 
to thirty times a minute for a year or two. 
No readjusting is necessary; it works 
equally well with direct or alternating 
current, and about one-quarter less cur- 
rent is consumed than if the lamp were 
burning constantly. 

Thermostatic flashers are now very ex- 
tensively used to operate lamps in small 
electric signs, for attractive window trim- 
ming effects, decorative lighting, Christ- 
mas tree lamps and as an excellent display 
stand for holding tungsten or other lamps 
to illustrate the light they give, by shut- 
ting it off and on. In some forms of small 
signs made of all glass and metal, the 
flashing socket can be used without the 
ring and cover. 


Euphos Glass 


“Euphos” is a trade name given to a 
transparent glass, which is opaque to ul- 
tra-violet light. This glass is the discov- 
ery of Drs. Schanz and Stockhausen of 
Germany, and has created very wide and 
favorable comment in that country. It is 
now being imported in various forms, and 
offered to the trade by Franz Euler & Co. 
of New York. 
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American Items 


ILLUMINATION OF SEVENTH AVENUE, 
New York: Electrical World, Decem- 
Der 7. 


he article is illustrated with photo- 
graphs and curves showing the distribu- 
tion of illumination on the pavement. 
This avenue is exceptionally wide, with a 
strip of protected grass plot through the 
center. The illumination is by enclosed 
arc lamps, supported on posts of the 
“lyre” type placed in the central grass 
plot, and mast arm posts of ornamental 
design along the curb on either side. 


ADVERTISING BY Exectricity: Electrical 
Record, November. 


Devoted to a description of some of the 
most characteristic electric signs used in 
New York, Chicago and Atlantic City. 


LIGHTING OF A DENVER STREET: Electri- 
cal World, October 31. 


A very brief description of the lighting 
on Sixteenth street, the “show street” of 
Denver. 


Tue LIGHTING OF A LARGE OUTDOOR 
ARENA: Electrical World, October 31. 


Describes the lighting of the United 
States Military Tournament and Live 
Stock Show recently held in St. Joseph, 
Mo. The arena was 450x227 feet, and 
was illuminated by 127 six-ampere, multi- 
ple AC arc lamps, which were suspended 
on span wires stretched across the arena 
from poles outside the enclosure. The 
watts per square foot, assuming 62 per 
cent. power factor for the lamp, was 0.52. 
It is stated that the illumination compared 
favorably with that common in indoor 
lighting, and that it was possible to disin- 
guish faces from one side of the arena to 
the other. 


MEASUREMENT OF THE ILLUMINATION OF 
STREETS. By Dr. Louis Bell. Elecin- 
cal World, October 24. 


A letter to the editors written for the 
purpose of correcting a possible chance 
for misunderstanding in regard to Dr. 
Bell’s statements in his presidential ‘ ad- 
dress to the Illuminating Engineering So- 
ciety Convention. 


Art and Commercialism in 
Architecture 
By KENNETH MACDONALD, JR. 
The Architect and Engineer (San Francisco) 


Look backward for a few moments among 
the pages of architectural history to, we will 
say, the twelfth century, when the cathedral 
of Notre Dame was being constructed, and 
think of the sentiment and love of the beau- 
tiful which made its designers as well as each 
individual workman sharpen his pencil or 
chisel with the firm conviction that every ef- 
fort toward making the edifice a thing of 
beauty would gain its reward in the after- 
world. Think of the grotesques which were 
made to smile or to frown as the mood of the 
carver prompted. Each tried to surpass the 
other in his endeavor to do the best piece of 
work. Without the use of drawings in detail, 
and with a constant demand upon their inge- 
nuity they labored and strove to accomplish 
a work of art. Such was the feeling which 
existed throughout the Latin races making 
the architecture of France, Italy and Spain 
what it is tcday, a precedent for all others 
to follow, when the opportunity arrives for 
them to do an artistic thing. 

Let your thoughts recall the picturesque 
ruins of the Forum in Rome, where we can 
detect even among the shattered pieces, the 
great simple proportion and rugged honesty 
of those columns which were designed to 
carry weight by the true strength of the ma- 
terial of which they were made without de- 
pending upon a core of steel for stability. 
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What a sudden and disappointing revela- 
tion it is to bring the focus of one’s eyes 
within the boundaries of our own commer- 
cially ridden country, where we are forced to 
imitate, always to imitate. Seldom or never 
is there a building constructed which does not 
imitate masonry by a false veneer of mason- 
ry forms, depending almost entirely upon a 
stronger space-giving skeleton of steel, which 
is necessary, to carry the lofty superstructure 
of a commercial building. 

How often do we find a keystone which 
would not remain anchored to the frame 
within, even after the thrusts of the neigh- 
boring stones, as well as the stones them- 
selves, have been taken away? Our univer- 
sities, as well as the more advanced Ecole de 
Beaux Arts, laboriously trains us to imitate, 
never to build truthfully and sincerely of the 
material in hand. 

A great many would say that this is on 
account of the fact that the skill of the en- 
gineer has surpassed the development of 
architecture. That the architecture is good 
in so far as it is satisfies the eye by virtue 
of what it is accustomed to. 

It seems that if Americans had never seen 
the European works of art, had never been 
able to travel and to adopt the structural 
forms of a bygone age they would possibly 
have been compelled to create an entirely 
characteristic architecture of their own. 
That the skyscraper of today would look 
like a strong, bold demonstration of an en- 
gineering feat clothed in light delicate orna- 
ment, which would harmoniously reconcile 
art and force into a unit without disguise or 
artificiality. 

The cornice of today owes its existence en- 
tirely to the fact that the human eye is so 
accustomed to it that it cannot be satisfied 
without it. It usually is anchored on to a 
fire wall which rises several feet above the 
roof and prevents its use as a drain for the 
roof water, for which the cymacium was 
orginally intended. The modillion, which 
archaeology tells us is the development of 
the ends of the roof timbers, extends only 
its visible length to the wall and is not infre- 


Foreign 


COMPILED BY 


Photometry and Standards of Light 


Dr. M. Corsepius, THE MEASUREMENT OF 
MEAN HEMISPHERICAL C. P. WITH THE 
ULBRICHT GLOBE PHOTOMETER (The II- 
luminating Engineer, London, October). 


A discussion of a new method of meas- 


THEY ILLUMINATING ENGINEER. 


quently made of copper or galvanized iron. 
Is it the fault of the layman that architec- 
ture has become so narrow or is it the fault 
of the architect, who could if he wanted to, 
by studied and gradual change lead and ac- 
custom the eye of the people to a truer and 
more sincere solution of the problems which 
they give him to do? 

It seems that there will eventually be two 
distinct types of architects. The first will 
be the designer of the picturesque, where 
art reigns supreme, squeezing out in a large 
measure the thought of the investment. His 
class of work would naturally embrace ec- 
clesiastical, monumental and domestic archi- 
tecture. The second type would be the 
business man’s architect, who could appreci- 
ate the merit of the investment, who could 
first of all design the building with a clear 
understanding of its renting value per 
square foot, proportioning its cost per cubic 
foot largely upon this basis—a man who 
could see the necessity of light and open the 
building to the sun. A man who could study 
a plan for an office building with the clear 
understanding that every square foot of cor- 
ridor space saved would give a foot of rent- 
producing surface to his client. 

This will eventually confine the commer- 
cial building to a study of texture rather 
than form, and in spite of its apparent lim- 
its will always give its designer the oppor- 
tunity to use his taste in refined uses of 
color and form. 

We have come to a period of commer- 
cialism and if we wish to do commercial 
architecture there is only one way to do it 
and that is to keep before our eyes the fact 
that the man who puts up a building as an 
investment wants the greatest possible reve- 
nue from it. That it is by no means the most 
elaborate building which commands the 
highest rent but the building which is de- 
signed with a good supply of light, and a 
good mechanical equipment. Such a build- 
ing with a simple and tasteful facade will 
be a monument to its designer in the eyes 
of every business man who knows that it is 
a good investment. 


Items 
jes sew. 


uring M. Hem. Sph. C. P. with the Globe- 
photometer. This is accomplished by in- 
serting a specially designed vessel so as to 
absorb at the light in one hemisphere, and 
prevent any of it reaching the sides of 
the globe. The author gives the results of 
some tests of arc lamps of various kinds 
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by the aid of the globe, and discusses the 

magnitude of the possible errors that may 

arise. 

me eycdsiew tT. ©. ¥V 7) Pub sPRODUCTION 
AND MEASUREMENT OF LicHuT (CoNTIN- 
vED), The Illuminating Engineer, Lon- 
don, October). 


A description of various sensitive in- 


struments used for the measurement of 
radiant energy. 


Paulus, C., VERGLEICH DER VERSCHIEDENEN 
TECHNISCHEN METHODEN zUR BESTIM- 
MUNG DER MITTLEREN HoRIZONTAL- 
LICHTSTARKE VON METALLFADENLAMPEN 


Cio OCtolvers 3). 


A discussion of different photometric 
methods of measuring the mean horizon- 
tal candlepower of metallic filament lamps, 
which has been commented upon in a pre- 
vious review. It may also be of interest 
to mention an article appearing in the 
same journal entitled “UsrEr pi—E PHoTo- 
METRIERUNG UND DIE TECHNISCHE LIEFER- 
UNGSBEDINGUNGEN VON METALLFADEN- 
CAMPEN- OCS. -7. G.-Oct.. 3), in which:a 
standard specification for use with the me- 
tallic filament lamps is discussed, and the 
exact method of photometric measurement 
to be adopted is considered in greater 
detail; this second discussion arises out of 
the previous paper by Dr. Paulus. 


Patterson, C. C., and Rayner, E. H., PHo- 
TOMETRY AT THE NATIONAL PHYSICAL 
Lazoratory (The Illuminating Engi- 
neer, London, October). 

A complete discussion of the photomet- 
rical arrangements and work carried out 
at the National Physical Laboratory at 
Teddington. Particulars are given of the 
arrangements of the benches, the photom- 
eters employed and the various errors that 
are likely to occur in standard work. De- 
tails are also given of the system on which 
life-tests are undertaken. 


Mrotienys ot a PLUMINATION: ITs- Dis- 
TRIBUTION AND MEASUREMENT (CON- 
TINUED) (The Illuminating Engineer, 
London, October). 


A general review of some essential 
characteristics of photometers, followed 
by a description of some of the early work 
of Bouguer and the photometer connected 
with his name. bale 
Waldram, P. J., THe MrasuREMENT OF 

DAYLIGHT ILLUMINATION AND SKY 

BricHtNEss, (The Illuminating Engi- 

neer, London, October). 
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Describes a modification of the Trotter 
photometer enabling a wide range of day- 
light illumination to be measured. The 
author describes some tests with the in- 
strument that confirm the suggestion that 
the ratio of sky brightness to the illumina- 
tion at a certain point within a given: 
building is constant for a sky of uniform 
brightness. 


Wild, L., AN ImpROvED Form oF FLICKER 
PHOTOMETER (The Illuminating Engi- 
neer, London, October). 

Describes a new form of grease spot 
flicker photometer. The author arranges 
the field of view of the instrument so 
that both sides of the disc can be ob- 
served simultaneously; the observer there- 
fore balances the flicker on the two sides 
just as in a contrast instrument. 


NEw PHOTOMETERS AND A CALORIMETER 
(J. G. L., October 6). 


Describes some recent types of photo- 
metrical apparatus recently exhibited at 
the Manchester Electrical Exhibition. 
These include a new street photometer, in 
which the illumination is varied in a rath- 
er ingenious way. A small glow lamp is 
let into a tube and illuminates the whit- 
ened interior of a compact globe. A uni- 
form illumination is thus secured, and 
rays of light emerge from an aperture so 
as to strike the photometer disc. The size 
of this aperture, and thence the illumina- 
tion, are controlled by adjustable screens. 


NoORMALIEN FUR BOGENLAMPEN, AUFGEST- 
ELLT VOM VERBANDE DEUTSCHER ELEK- 
TROTECHNIKER (Z. f. B., October 10). 
A reprint of the rules of the German 

Institution of Electrical Engineers relat- 

ing to the photometry of arc lamps. 


Ilumination 


Eidridge(Greenjel, W.,) Tar” PERCEPTION 
or Licut AND Cotor, (The Illuminating 
Engineer, London, October). 


An account of some of the physiological 
facts underlying the perception of light 
and color and their effect upon practical 
problems in illumination. 


Niemann and Du Bois, ZuR GESCHICHTE 
DES BELEUCHTUNGSWESENS (J. f. G., 
October 17). 


A continuation of the historical survey, 
by these writers, of the development of 
artificial illumination. The present instal- 
ment carries the description up to the 
nineteenth century; an interesting account 
is given of the various types of candles 
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and oil lamps that were evolved and the 
difficulties that were encountered in their 
evolution. 


Dire INTENSITAT DES TAGESLICHTES (Ann. 
der Elektrotechnik, September, p. 369). 


An interesting reference to the use of 
selenium screens for the purpose of mak- 
ing records of changes of illumination 
during the day. A copy is presented of 
the diagram obtained by an expedition to 
Algeria for the purpose of studying a to- 
tal eclipse of the sun. It is suggested that 
this method might be applied to school 
rooms, etc. 


Tue ILLUMINATING ENGINEER (Editorial, 
Elec. Review, London, October 15). 


Some remarks founded upon the rela- 
tions between the architect and the illum- 
inating engineer. The writer criticizes 
the attitude of the latter and professes to 
voice the current impression of the archi- 
tectural profession in the United States; 
it is probable, however, that those on the 
spot would consider that the views ex- 
pressed hardly present the true aspect of 
the situation. 


Tue NEED oF Goop ILLUMINATION FROM 
THE MorRAL STANDPOINT. 

SomME ExAMPLES OF PRaAcTICAL WorK IN 
ILLUMINATING ENGINEERING. 

Some Errects oF LicHT, VISIBLE AND IN- 
VISIBLE (CONTINUED). 


Three articles appearing in the London 
Illuminating Engineer for October. 

The first named points out that good il- 
lumination not only conduces to good or- 
der in the streets and aids the work of 
the police, but also plays an important 
part in the child’s development. 

The second article describes some re- 
cent developments in illuminating engi- 
neering in the United States, and the 
third deals with some peculiar physiolog- 
ical effects of light of different colors. 


Electric Lighting 


Bainville, A., NouvEAux FILAMENTS 
ELEcTRIQUES (L’Electricien, October 
EONS 


Bloch, L., UEBER NEUERE ELEKTRISCHE 
LIcHTQUELLEN (J. f. G., September 26). 


A general and readable review of recent 
developments in electrical illumination. It 
is interesting to observe that this journal, 
which deals primarily with gas, is now 
coming to take an interest in electric light- 
ing, and recent numbers contain quite a 
number of articles on electrical matters. 


Blondel, A., Les PRoGrEs DE L’INCANDE- 
SCENCE ELECTRIQUE. PROGRES DES 
Lampes A ARC ELECTRIQUE. 


Two papers read at the International 
Congress at Marseilles, containing a com- 
plete and up-to-date summary of recent 
progress in both arc and incandescent 
electric lamps and the developments of 
the scientific theory underlying their con- 
struction. 


Cateaux, J. L., AutTo-TRANSFORMERS FOR 
Evectric Lamps (Elec. Review, Lon- 
don). 


Duschnitz, B., 2A METALLIC Fre AMeN® 
LaMp FOR HiGH VOLTAGE AND Low 
CANDLEPOWER (The Illuminating Engi- 
neer, London, October). 


Describes a new type of lamp, in which 
a small carbon filament is mounted per- 
manently in series with a metallic tung- 
sten filament. By this means a lamp that 
can be placed straight across a high P. D. 
is obtained; yet it is claimed that the con- 
sumption is only 1.54 watts per H.K. A 


further advantage lies in the fact that, ow- _ 


ing to the high cold resistance of the car- 
bon filament, a great rush of current, 
when the lamp is first switched on, does 
not take place, with the result that the life 
of such lamps is prolonged. 


Duschnitz, B., METALLISCHE LEUCHTFA- 
DEN UND METALLFADENLAMPEN IN DER 
FABRIKATION UND IN DER Praxis (Elek. 
Anz., October 15). 


A continuation of the serial article by 
the author describing, in an exceptionally 
complete manner, a number of recent pat- 
ents relating to glow lamp manufacture. 


Headley, E. E., THE PRESENT POSITION OF 
Arc Lamps anp Arc LicHTine (Elec. 
Rev., London, October 15). 


Hopfelt, E. E.. EINE NEUE KOHLENFA- 
DEN-QUECKSILBERLAMPE (E. T. Z., Oc- 
tober 8, 1908). 

A paper recently read before the Ger- 
man Institution of Electrical Engineers, 
describing a new form of mercury-carbon 
glow lamp. In this lamp a carbon fila- 
ment, run at an exceptionally high eff- 
ciency, is mounted in an atmosphere of 
mercury vapor. It is claimed the pressure 
of this vapor hinders the tendency of the 
filament to volatilize, with the result that 
it can be run at a high temperature. Such 
lamps are said to consume about 1.8 watts 
per candle, and to be capable of running 
direct off 200 volts. 
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The Spirit of Christmas 


The spirit of Christmas 1s the spirit of light. 

The most divine and noble characterization of Him whose birth it celebrates 
1s contained im the expression, “He 1s the light of the world.’ His advent was 
heralded by a light in the heavens: “We have seen His star in the East, and have 
come to worship Hun.” 

So naturally is light connected with the conception of Divinity that the Light 
of the World 1s invariably represented in art as actually radiating a luminous halo. 

In all the festivities and customs incident to the celebration of this great 
event, light has ever been the most prominent feature. 

The Christmas tree, radiant with candles, 1s a heritage of the Anglo-Saxon 
race from the Germans—that people of whom tt may be said as of no other, 
“We are all children of a larger growth’—and is reminiscent of the time when 
candles were luxuries to such a degree that they were esteemed worthy as votive 
offerings. Old and world-worn beyond repair, or hopelessly small of soul ts he 
whose heart 1s not quickened to sympathetic response by the spirit of the Christ- 
mas candle. 

Our English ancestors obtawmed both warmth and light from the blazing logs 
in the fire-place, and bringing in the Yule log was the preliminary ceremony 
forecasting the light and joy of the glorious morrow. 

Let us in this season of rejoicing stop to consider how much of the world 1s 
in darkness; how many of our fellow travellers to the grave are in the shadow of 
want, and poverty, and misfortune, and the unequal struggle im the battle of life. 
If we have light to shed let us shed it in the dark corners, not where there 1s 
already an abundance of sunshine. 

We cannot hope to light the world, but if we can be “a lamp to the feet” of 
a single soul in his hour of darkness, we may “rejoice and be exceeding glad.” 

LET THERE BE MORES IGG 


CK. Checett 
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Spectacular Lighting at the Dedication 
of the Hartford Bridge 


For any public function or celebration 
te take place without spectacular lighting 
as a chief feature would be like acting 
“Hamlet,” with Hamlet left out. Pyro- 
technics have been known in China for 
thousands of years, but while their tran- 
sitory brilliance is by no means to be de- 
spised, it has fallen to the lot of the twen- 
tieth century and the modern Proteus— 
electricity—to produce a permanency and 
grandeur of illumi- 
nating effects which 
are awe-inspiring in 
their impressive- 
ness. The search- 
light beam which 
swings through 
space like the fin- 
ger of Destiny, and 
brings out in  bril- 
liant relief and glo- 
rifies the object at 
which it points; the 
endless tracery of 
glimmering lights 
outlining and em- 
phasizing every line 
OiParchitectur 
al beauty and gran- 
deur against the 
blackness of night, 
and the thorough- 
fares dazzling with 
a thousand counter- 
feit suns, together 
form a spectacle at 
which Apollo him- 
self would have 
gazed in wonder. 

The special illum- 





THE CAPITOL, HARTFORD; A CAMEO IN A 
SETTING OF ONYX. 


inations on particular events have also a 
far greater use than as a mere adjunct to 
the festivities of the occasion. They are 
a powerful object lesson, showing what 
can be accomplished by the use of light 
toward realizing the “City Beautiful.” 
The first great spectacle of this nature 
that the world ever saw—the Chicago 
Exposition of 1893—demonstrated the 
possibilities and the advantages of deco- 
rative and spectacu- 
lar public lighting 
andthe ‘fruit. of 
the seed then sown 
is but just now be- 
ginning to ripen. 

A thing of beau- 
ty is a joy forever— 
provided it be main- 
tained forever. Why 
should we confine 
the delight which il- 
lumination so read- 
ily gives to a night 
or a week in the 
year, and. be con- 
tent to grope about 
in darkness or shad- 
ow for the rest of 
the time? Joys are 
surely not so lavish- 
ly bestowed that we 
can afford to dis- 
pense with any that 
are so easily ob- 
tained. 

It is not enough 
thats electric lteht 
enables us to bur- 
row under rivers 
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THE CAPITOL LOWER BY -SEARGE TG Ei: 


Meadows trim with daisies pied, 

Shallow brooks and rivers wide; 

Towers and battlements it sees 

Bosom’d high in tufted trees. .—MILTON. 


and streets, and to fill up the entire twen- beautiful as well. Let us not allow this 
ty-four hours of the day with labor; it willing servant to become a task master; 
should lengthen and beguile our hours of let us see that it lights the path of health- 
leisure and minister to our sense of the ful creation, as well as the road of labor. 
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Luminous Decorations 


The possibilities of the electric light for 
producing beautiful, mysterious, and fas- 
cinating effects in decorative lighting 
have been but scantily utilized. These 
possibilities have been enormously in- 
creased by the introduction of the metal- 
lic filament lamp, which makes it possible 
te produce small glow lamps for decora- 
tive purposes that will run on very low 
voltages, so low as to be no more danger- 
ous than the ordinary bell circuits, and 
capable of being supplied by batteries 
which can be secured at any supply store, 
or even department stores, and operated 
by the most untechnical novice. Of 
course, where commercial electric circuits 
are in use, it is more convenient to take 
the current from a regular lamp outlet. 

The different forms which the minia- 
ture lamp bulb may take are simply un- 
limited. There is no kind of fruit or nut 
which may not be imitated, and the small, 
clear lamps may be readily concealed 
within the petals of flowers, the leaves of 
plants, or natural objects of any kind. 

The development of decorations em- 


FIG. I—ILLUMINATED CHRISTMAS TREE. 


lLodying these ideas is a commercial prop- 
osition by a New York firm and affords 
an interesting example of what may be 
accomplished by catering to a hitherto 
unfilled popular want. A firm who handled 
electrical supplies found themselves 
stocked up with a large quantity of deco- 
vative miniature lamps, for which there 
seemed to be little demand. Generally 
speaking, the buying public are not blessed 
with originality of ideas, and even the ex- 
ceptions ito {this rule rarely have the 
time, or patience, or ability to realize 
their ideas. The firm in question there- 
fore concluded that if the public were 
ever to be induced to take these decora- 
tive lamps off their hands, they would 
have to be shown how to use them. They 
then set about constructing a number of 
unique devices which could be taken home 
and set up as easily as an ordinary port- 
able could be put in use. Seeing the 
things actually constructed, customers at 
once recognized the novelty and beauty 
of the devices, and made purchases. The 
supply of lamps on hand was used up in 





FIG. 2—LUMINOUS AND NATURAL FRUITS. 





FIG. 3—GLOWING STRAWBERRIES. 


an unexpectedly short time, and the de- 
mand for the decorations grew apace. As 
a result, what was originally simply a 
scheme to dispose of some “dead” stock 
has become the leading branch of their 
business. 

The illustrations show a number of the 
decorative schemes. Figure 1 is a tiny 
Christmas tree, on the branches of which 
are various fruits and nuts of different 
colors, each giving its own light. 

Figure 2 is a table basket of fruit; the 
real product being placed in the lower 
basket, while the upper contains the lumi- 
nous imitations. 

Figure 3 shows a strawberry plant in 
full fruit; the strawberries forming the 
lamps. These luminous berries can also 
be placed about a real strawberry plant, 
if desired. Such plants can be obtained 
from the greenhouses at any season. 

Fig. is a spray of holly, or other 
leaves, to which may be attached berries, 


THE ILLUMINATING ENGINEER. 





FIG. 5-——-INCANDESCENT NUTS. 


nuts, or fruits of any description, and the 
combination used for any decorative pur- 
pose desired. 

Fig. 5 is another suggestion of a simi- 
lar nature. The branch of the tree may 
be furnished with nuts or fruits, and is 
made more artistic by the presence of 
squirrels and birds. 

All these devices are “self-contained,” 
and may be put in place in a few minutes 
and connected for use to any electric out- 
let or to batteries. 





HUG: 
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Some Curios in Candledom 


L. Lopian. 


Hail! candlelight!—Without  disparage- 
ment to sun or moon, the kindliest luminary 
of the three! 

—CHARLES LAMB. 

“There is hardly anything in nature more 
beautiful than a burning candle: the hollow 
basin partially filled with melted matter at 
the base of the wick, the creeping-up of the 
liquid; its vaporization; the structure of the 
flame; its shape, tapering to a point, while 
converging air-currents rush in to supply its 
needs. Its beauty, its brightness, its mobil- 
ity, 37-7 * 2 and:-its’ dissection. by Davy 


* * * has rendered it more than ever a 
miracle of beauty to the enlightened mind.” 
—=LYNDALL. 
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PECULIAR FORMS OF CANDLES COMMON IN 
EUROPE, = PRACTICALLY, WUNKNOWN. IN 
AMERICA. 


THE PERFORATED OR AERATED CANDLE. 


The perforated candle was first pro- 
duced in Europe over half-a-century ago, 
and has been imported into and used in 
this country these thirty years. Why it 
has never occurred to an American candle 
factory to supply the local demand is one 
of those queries which must remain unan- 
swered. Probably the greater part of our 


candle manufacturers would say they “nev- 
er heard of it.” Certain it is some foreign 
fabricants have for many years been 
quietly supplying the United States with 
this profitable line. It is the province of 
this magazine to make useful desirable 
wants in illumination known, so our own 
folks can “take the hint.’ Anybody is 
free to manufacture perforated candles,— 
all the patents, foreign and other, having 
lapsed “ages ago.” 

The molding is the same as with other 
candles, except that the tip on the piston 
has a corresponding number of shafts or 
prongs (three to five) to the channels or 
perforations to be made. 


The perforated candle yields as nearly 
perfect a candle flame as is conceivable. 
Although one or all the perforations may 
be (apparently) covered with the melted 
wax or stearin in the little “well” as the 
candle burns, still the combustible, as it 
travels up the wick, is, in a sense, aerated 
through the ever-present and rising air 
in the central-draft perforations, and this 
naturally makes a purer light. It is some- 
times, in fact, called the aerated candle. 

Being hydraulic-pressed candles, they 
burn away slowly,—last longer, in fact, 
than one would think. Of course, the 
raison d'etre of the perforated candle is 
to prevent “guttering’—as in carrying a 
naked candle upstairs; or, where this does 
occur, the “guttering” takes place inside 
the candle, i.e., enters the perforations— 
and is all duly used up in the burning can- 
dle, whereas all outside guttering is sheer 
waste. It is probably one of the most 
ingenious ideas in candle economics, and 
peculiarly creditable to the originating 
nation—the French. 


Carrying a naked candle upstairs, and 
having it guttering, and some of the melt- 
ed stearin dropping on to and instantly 
settling into your coat sleeve, is no pleas- 
ant experience, and you usually have a 
lively recollection of the effort required 
tc subsequently get the grease and stain 
out. 
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EXTINGUISHING THE CANDLE AT BOTH ENDS. 


A QUEER USE FoR A CANDLE, 


In Marseille, southern France—the 
great home of the French candle industry 
—I have seen the perforated pure bees- 
wax candle (as used in churches) made 
to do duty as a “straw” for imbibing iced 
drinks. It is shoved among the bits of 
ice in the glass containing the lemon 
squash, and the drinker coolly imbibes by 
aspirating through it. Of course there is 
absolutely no taste imparted by the wax 
candle. 


Tue FLoatTinc Soap-CANDLE OF THE 
LEVANT. * 


A writer in the journal Light some 
years ago, mentioned the soap-candle of 
Greece as if it was really the soap itself 
which was burning, and made to do duty 
as a candle. This was erroneous. No 
soap in the world, however rich its fat, 
cil or wax content, could be made to do 
duty as a candle, as the alkali-content 
(even if the soap was coaxed hard to 
burn) would liquify and surge up with 
the heat and drown any flame. What 
was meant was the flat floating-soap of the 
Greeks (who have manufactured floating 
soaps for hundreds of years, although 
known to us westerners but a few de- 
cades) which has a small “well” cut into 
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the top with a knife, filled with sweet al- 
mond or olive or nut oil, and a wax 
match stuck through the center of the oil 
into the soap and ignited. It is a poor 
makeshift light, but “good enough” as a 
substitute when nothing else is available; 
and naturally the soap forms a non-up- 
setable base par excellence. | 


THE CANDLE MatcH oF SOUTHERN 
EUROPE. 


This is a far more convenient tempo- 
tary light, and has been in vogue these 
thirty years or more. It is a sort of big 
wax vesta, put up in thin pasteboard 
affairs for pocket-portage, holding a cou- 
ple of dozen, with eyelet hole at one end 
of the carton for receiving the lighted 
match candle. While the light may only 
last a couple of minutes, still it is usually 
ample for its well-understood temporary 
purpose,—as lighting one’s way up a cou- 
ple of flights of stairs, or negotiating a 
cellar or darkened room looking for 
something. When we try to do as much 
with a wooden match (which has to be 
inverted somewhat to burn) we usually 
scorch our fingers. 


Quantities of these candle-matches are 
annually imported into Manhattan from 
Liguria; but why cannot our own manu- 
facturers supply the market? Again (as 
before remarked) in all probability they 
do not know the demand exists—perhaps 
never heard of the candle match. 


























“TT FLOATS.” 
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“THERES NO PLACE LIKE HOME.” 


GIANT CANDLES. 


Then there are the giant candles of the 
Italian religious fairs. They are in 
use in every community of that race in 
America. Some of the candles are two 
meters; (64) feet) high, “as: thick as-an 
adult’s body, so they can be stood on their 
own base on the sidewalk. The wick is 
as*thick as a bit of rope harness; but the 
flame is always smoky (wind or no wind) ; 
and they gutter so much, even in a per- 
fect calm, that more fat is wasted than 
burnt. Some of these giants cost $25 to 
$30 apiece. They are supposed to be 
spermaceti candles, but are really almost 
anything. Still, they are cleanly to han- 
dle. 


Possibly a quarter-million dollars is an- 
nually sent abroad to the Italian candle 
makers for these goods—candles ranging 
in value from $1 to $30 each. Why should 
not the supply be furnished by our own 
makers? 
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HuMAN-FAT CANDLES, 


This is an essentially Paris medical- 
students’ idea. At some of their festive 
reunions in the Latin quarter you may 
see half-a-dozen U-shaped candles burn- 
ing on the table; the candle is a dingy 
white, and the light is mediocre, since the 
fat has never been deprived of its glycer- 
in. The students make them themselves, 
in view of a “celebration.” The fat is ob- 
tained from cadavers in the dissecting 
room—preferably kidney fat. It is “tried 
out” in any vessel, strained, cooled some- 
what, and poured into a glass lamp-chim- 
ney previously plugged up one end with a 
cork, through which a wick passes, and 
is kept taut in the middle, being secured 
at the center of the open end. Now it is 
placed in an icebox, so that the candle 
will contract, and after a couple of hours 
may be pulled out of the glass tube with 
shiny sides. 

To curve into U-shape, it is placed in a 
warm place to slightly heat through grad- 
ually, and then bent over gently into the 
desired form. There is an object in this 
U shape. It is to carry out the old say- 
ing, ~lo- burn? the. candle at both ends’ 
(bruler le bougie les deux fins), for the 
candle you see is always burning at both 
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THE CANDLE: “WELL, LL BE BLOWED.” 
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ends. It is done as a sort of defi to fate. 
For candlestick, a real skull (or part of 
one) does duty—the U-shaped candle is 
seen protruding up through the eye holes. 
The whole affair is truly, as the Gallics 
say, a “chandelle macabre.” 

Human-fat candles are not “lonely” in 
Paris; for some of the leading pharmacies 
stock a high-priced soap, known as hu- 
man-fat toilet soap, costing 5 frances ($1) 
per ‘small ocake.. its 1s pertectly “pure: 
genuine soap, unscented, yellowish-white, 
and the fat is obtained from cadavers in 
the hospitals —usually from the sub- 
merged-tenth unclaimed class. It has 
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been made for over a century to meet a 
limited demand, and Paris medicos have 
recommended it as a better emollient than 
ordinary soaps. 


CANDLES WitH Two WICcKs. 


These are square-shaped tallow “dips” 
used throughout France by the artizan 
classes. The wicks are about one-third of 
an inch apart. They are used in exposed 
or drafty positions, or for out-house or 
work-shop uses, so that if one light is 
extinguished it is easily relighted from the 
other. 





“SOW ILL THIS TAPER BURNS,” 


Better Light and Air for Miners 


By A. Cressy Morrison. 


For several years acetylene has been 
used in miners’ lamps in France, Germany 
and Belgium to a large and steadily in- 
creasing extent, until at present it is used 
almost exclusively in over two hundred 
mines and by approximately fifty thousand 
men. The light sis, satisfactory, ‘saves 
nearly 50 per cent. of the cost, giving 
more and better light. Mining engineers 
have been more or less familiar with this 
fact, but the introduction of acetylene into 
mines, up to the last two years, has been 
very slow in this country. Its use is now, 
however, coming to be recognized as an 
important advance, and it promises short- 
ly to replace all other means of illumina- 
tion, except in special cases. 

It is seldom that an improvement in 
quality or advantage is accompanied by 
reduction in cost, but the paradox is a 
reality in the case of acetylene. 

Candles, which are largely used through- 
out our western mines, remove seven 


times and kerosene five times as much ox- 
ygen as acetylene. The products of com- 
bustion given off by candles are ten times 
and from kerosene nine times as much as 
that given off by acetylene. The differ- 
ence, therefore, is enormous. While acet- 
ylene in a mine gives off no smoke what- 
ever, every miner is familiar with the 
difficulty from the products of combustion 
given off by other illuminants. Acetylene, 
therefore, makes for the life and comfort 
of the miners, protects them from the de- 
generating effects of insufficient oxygen 
and removes the one important cause of 
lung and throat troubles. The actual 
amount of illumination given by candles 
and kerosene is lessened by a very large 
percentage by the smoke and mist which 
so rapidly accumulate, whereas all the 
light given by acetylene reaches the point 
to be illuminated without any interference 
whatever. 

It has been found, in actual experience, 
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that in entries which are sixty to seventy 
feetmanead Jot. the -air there 1s not. the 
slightest particle of smoke from an acety- 
lene lamp and the entry is just as clear at 
the end of a shift as it is at the beginning. 

An interesting thing about acetylene is 
the tenacity of the flame. It is not easily 
blown out, the rapid motion of the miner 
will not cause it to flicker badly, and 
it burns brilliantly in an atmosphere so 
foul that candles fade and go out. In 
fact, acetylene will not deprive the miner 
of light until the atmosphere is so bad it 
will not support life. 

For underground surveying and mine 
inspection the use of acetylene is or great 





MINER'S ACETYLENE CAP LAMP. 


importance. Maps and records escape the 
usual accompaniment of grease and 
smudge. The acetylene flame is so sma!l 
and clear that it affords an accurate point 
on which to sight instruments. 

Another use for acetylene in somewhat 
larger units is found where the rays are 
concentrated by a reflector, in which case 
a brilliant illumination can be thrown into 
inaccessible places where distant bays, 
high backs, caved places and other diffi- 
cult and otherwise hidden parts of the 
mine can be explored with convenience, 
and, in case of emergency, without dan- 
ger. 

Acetylene is especially advantageous as 
a cap lamp dor drivers; and: i: has been 
found, where mules are used that they 
can see much better and are not nearly so 
liable to stumble. 

The very bad quality of oil for miners’ 
use, which has in some states called for 
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laws establishing a standard of quality 
(laws, by the way, which are frequently 
violated by a species of adulteration which 
almost defies defection) is becoming an- 
other powerful argument in favor of the 
substitution of some illuminant which can 
not be adulterated. 

In this connection it is interesting to 
realize that acetylene is made in the min- 
er’s lamp as used, the principle being the 
bringing of water into contact with the 
carbide as the gas is burned and in just 
sufficient quantity. The difficulties of this 
problem have been effectively cvercome. 
As soon as the pressure of gas reaches the 
proper point for burning, it holds the wa- 
ter in check until the consumption at the 
burner has so reduced the pressure that 
the water comes in contact with the car- 
bide again. 

In actual practice, it has been found 
that four ounces of calcium carbide at 
four cents per pound will give nearly ten 
candlepower clear illumination without 
smoke for five hours. One-half pound, or 
two cents’ worth, will give the same il- 
jumination for ten hours. Candles in 
many parts of the country, counting four 
candles to the ten-hour day, would cost 
five cents per day. There seems, there- 
fore, to be no reason why acetylene should 
not be introduced provided a proper lamp 
at an economical price can be devised. As 
a matter of fact, practical experience has 
demonstrated that some of the miners’ 
lamps now upon the market meet all the 
necessary requirements both as to econo- 
my, lasting quality and practicability in 
use. 

Acetylene miners’ lamps are now fre- 
quently found in mines throughout the 
country, Pennsylvania, New Jersey and 
Illinois leading, though many other states 
are using the new light. The greatest 
number used by any one concern in its 
mines is probably by the New Jersey 
Zinc Company of New York, which has 
adopted acetylene illumination for all its 
mines. The number of miners’ lamps in 
use in the mines of this company is about 
three thousand, and it has been found, 
in practical use, that the saving is at least 
two cents per day for every miner. 

The whole method of using acetylene is 
as simple and the lamps now in practical 
use are so satisfactory that the subject of 
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better illumination in mines is worthy the 
attention of every mine owner and engin- 
eer. It is equally worthy the attention of 
every mining organization, as well as 
every individual miner, because a change 
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to better illumination at half the cost, with 
greater output, safety, comfort, and above 
all, good health, are matters of such vital 
importance that no careful manager will 
fail to investigate the subject. 


Indirect IlJumination 


By Aucustus D. Curtis. 


Indirect illumination is acknowledged 
by all who make a study of artificial in- 
terior illumination as the most aesthetic 
and modern method. This form of illumi- 
nation having the light source concealed 
and usually depending upon reflection 
from ceiling, walls or other reflecting 
sources for an even illumination of the 
room has been limited in its practical ap- 
plication, owing to the great loss or ab- 
sorption of light after leaving its original 
source before it reaches the working 
plane. 


Various attempts have been made to 
solve the problem and there are a con- 
siderable number of installations in which 
indirect illumination is applied in different 
ways, the most successful heretofore be- 
ing that in which the light is hidden be- 
hind brackets or cornices around the edge 
of, and the light reflected toward the ceil- 
ing of the room. Another method which 
produces very pleasing effects is that in 
which the light is reflected through art 
glass in the ceilings of the room. Either 
of these methods produce very pleasing 





FIG. I—LIVING ROOM ILLUMINATED WITH A 2 UNIT ELECTRIC FIXTURE. 
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results, and wherever expense is not to be 
considered these methods will undoubtedly 
grow more and more in favor. 

Recent developments have made com- 
mercially available, that is, bring within 
the reach of the person of ordinary means, 
this method or system of indirect illumi- 
nation. Valuable suggestions by members 
of the Illuminating Engineering Society 
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were followed out, as also those by mem- 
bers of the Opthalmological Society, who 
are so emphatic in the assertion that most 
eye troubles are caused by the present 
method of artificial illumination in which 
the delicate mechanisms and nerves of the 
eye are subject to the direct rays of the 
intensely brilliant modern lighting units. 

The successful solving of this problem 
and its practical working out depended 
upon two things: 

FIRST: a light of high candle power 
at low cost. 

SECOND ‘a--reflectine “surface” that 
would give the first reflection of light up- 
ward without material loss. Where gas 
is used the necessary candle power and 
economy is found in using the higher 
grade incandescent mantle burners. Where 
electricity is used, the high efficiency of 
the Tungsten lamp proves an ideal source 
of light for this indirect lighting system. 
The intrinsic brilliancy of this lamp makes 
inadvisable its use in small rooms on ordi- 
nary chandeliers because of the blinding 
effect. 

The design or shape of the reflector has 
an important bearing on the efficiency and 
on the effect produced in the room. The 
correct shape of reflector for throwing the 
rays of light to the ceiling without 
shadows, as adopted, has been the result 





FIG. 3—PARLOR ILLUMINATED WITH A ONE UNIT ELECTRIC 
CHAIN FIXTURE CONTAINING ONE 60 WATT 


TUNGSTEN 


LAMP. 
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of considerable 
calculation and ex- 
periment. The per- 
fected design is of 
a bell shape and 
contains peculiar 
circular and verti- 
cal corrugations. 
Being fire glazed, 
the exposed glass 
surface is easily 
cleaned with a soft 
cloth. 

hes tyda rec 
lighting. units 
worked out con- 


tifically correct 
bell-shaped corru- 
gated reflector fit- 
ting in as p wa 
brass casing. On 
gas fixtures this 
spun brass spin- 
ning rests on the base of the mantle like 
a globe. On electric fixtures this casing 
can either be suspended by chains or 
supported from below, as is the case of 
gas fixtures. It is evident that an in- 
finite variety of ornamental designs can 
be worked out embodying these units. 
They can easily be installed on gas or 
electric chandeliers already in use. Unless 
the chandelier arms are very heavy, it can 
be applied on any electric chandelier 
where the sockets are pendent, as the 
arms do not cast annoying shadows on 
the ceiling, because the light comes from 
sc many directions when passing the arms, 
due to the corrugations. 

The lighting units should be at or near 
the centre of the room, though side lights 
can and have been used with satisfactory 
results. Light colored walls are -not 
essential, as most of the light is directed 
to the ceiling. : 

Indirect illumination is not only more 
aesthetic, but enables one to see better. 
While it is true that there is a loss of 
light, another factor enters to overbalance 
this. The more easily details can be 
seen the more effective is the illumination. 
When there is a bright naked lamp in 
front of the eye, the pupils contract and 
therefore the eye takes in less of the 














FIG 4—SINGLE UNIT 
CHAIN FIXTURE. 


sist of this scien- 
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light and the things that are illuminated 
are not seen as clearly as with less light 
with a wide-open pupil. Hence, the fact 
that there may be less light with indirect 
illumination does not.mean that we see 
less clearly, but, on the contrary, we really 
see better. Many are of the opinion that 
we are suffering not from under illumi- 
nation but from over illumination. 

Of course, this system of illumination is 
not as practical with beamed ceilings or 
those of dark tint, but in the majority of 
instances we find the ceilings light and 
the conditions. favorable. There are at 
present many experimental installations 
of this system in use among professional 
and business men in their residences and 
offices. Without exception, they are en- 
thusiastic in its praise, and are so im- 
pressed with the eye-comfort derived by 
its use that they would go back to the 
old system of lighting only under protest. 

These units can, of course, be arranged 
in a variety of ways. Only a few simple 
designs of fixtures embodying them are 
here shown. The fixtures can be in- 
stalled in single units or multiples thereof, 
either electric, gas, or combinations of 
both, and it is practical to illuminate in 
this way, not only residences, but halls 
and auditoriums. A unit of one reflector 
and one 100-watt Tungsten lamp (about 
Y% watt per square foot), or a good gas 
mantle burner (consuming about 4% 
cubic feet per hour) gives a beautiful illu- 
mination in a room up to 15 feet square. 
This consumption makes the cost very 
reasonable, being at the average cost of 
gas or electric current of from % to I cent 
per hour. This is probably not more than 
it costs in the majority of instances to 
illuminate such rooms now. The cost of 
installation and maintenance does not, we 
believe, exceed that of the ordinary 
methods now in vogue. 





FIG. 5—-TYPE OF REFLECTOR. 
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Tungsten Street Fixtures 


By oc. 0. “BAKER 


The exploitation of tungsten lamps, 
with an efficiency comparing favorably 
with that of arc lamps or even incandes- 
cent gas mantles, has opened up new pos- 
eiuiuiessetstreet lachting, -and the 
engineers for the more prominent central 
station properties are studying to utilize 
all the light radiated from the incan- 
descent filament in every direction and 
to distribute it evenly in some useful di- 
rection; and to space the fixtures for the 
effect of a minimum of contrast between 
light and shade over the area to be illumi- 
nated. 

Formerly where dense foliage and low 
hanging boughs necessitated the placing 
of low units of candle power at frequent 
intervals and short distances above the 
street level, incandescent lamps were used 
without reference to their economy, in 
the fixtures with which we have all be- 
come familiar, and which with their 14- 
inch hoods and convex deflectors served 
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little else than as a housing for the 
sockets and a protection to the lamp 
against falling sleet and snow. The in- 
efficiency of this fixture becomes patent 
on reference to the drawing below 
(Figure 1), which indicates the position 
of the convex reflecting surface with 
relation to the filament. 

Placed so high above the filament, with 
its surface gradually receding upward 
toward its outer edge, it intercepts none 
of the light radiated below an angle of 135 
degrees from the vertical, while the 
light that is intercepted is reflected so 
high above the horizontal as to be prac- 
tically valueless for purposes of street 
illumination. 

No form of reflector increases the total 
luminous flux, of course, and while mir- 
rored glass or polished metal surfaces 
have a maximum of reflecting value, 
difficulties in mechanical construction, or 
deterioration on exposure, render them 
secondary in importance to white porce- 
lain enameled steel for all outside pur- 
poses. 

Since the area of illumination increases 
and the intensity decreases with the dis- 
tance from the light source, the spacing 
and height of the fixtures will be governed 
by the foot candles required at the street 
level; and.\;for.a ‘similar, reason: the. -re-= 
flecting surface will be suitably placed 
above the filament and of a form to con- 
centrate or diffuse the light as occasion 
demands. 

In street lighting the horizontally radi- 
ated light is the most useful, and the 
I:ght radiated above the horizontal alone 
available for purposes of reflection. 

Were it not for certain mechanical ob- 
jections—which need not be detailed 
here—the ideal position of the reflector 
would be with its centre directly over and 
on a level with the top of the filament, 
and experience has demonstrated that a 
flat reflector placed on a level with the 
rim of the socket will effect the most 
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practical results. The subjoined polar 
candle power curve (Figure 2) shows by 
the dotted line the distribution around a 
bare 40 C.P. tungsten series lamp, and 
by the solid line the distribution with a 
reflector of the last mentioned type in the 
position suggested. 








FIG. 2. 


There are two street fixtures on the 
market, with white porcelain enameled 
steel reflectors, in which this principle is 
recognized; the one 22 inches in diameter, 
with undulating radial corrugations, and 
slightly concaved to provide a watershed, 
is attached directly to a cast holder deep 
enough to cover a porcelain series socket ; 
the other, only 18 inches in diameter, 
fluted for even diffusion and flat, gives 
the wide light distribution shown in the 
curve above. The advantage of the 
lesser diameter, in the event of high 
winds, is obvious. 

This latter reflector has a galvanized 
and painted hood edged in around it, 
whose smooth, rounded surface offers no 
lodgment for snow or sleet which would 
otherwise accumulate in unprotected cor- 
rugations. This hood also is attached to 
a cast holder deep enough to serve as 
a housing for the socket, with crossarms 
cast in one piece with it, and porcelain 
insulators held in place with washers and 
cetter pins. 

Probably one of the greatest annoy- 
ances to which a station operator is sub- 
ject is the malicious breakage of 
unprotected glass, and the guards hitherto 
furnished for incandescent street lamps 
have been unsightly basketlike contriv- 


THE ILLUMINATING ENGINEER. 


ances fitting over the entire reflector and 
lamp... . The sécond. ot “the, mixtures juse 
described is provided with a guard just 
large enough to slip over the lamp and, 
conforming with the outline of the bulb, 
screws firmly into a threaded ring at- 
tached to the reflector. Whether by me- 
chanical protection, or through moral 
effect (like a “Trespassers will be prose- 
cuted” sign) in actual practice, with 
these guards in position the malicious 
breakage has been reduced to a trifling 
proportion of the lamps in service. — 

Manufacturers have designed reflectors 
to screen the light from the houses and 
throw it parallel with the street, nearly 
all of which have had defects overbalanc- 
ing this advantage. This feature, how- 
ever, has been very successfully worked 
out with prism glass, and while many 
will, no doubt, object that it is open to 
the misfortune liable to unprotected 
glass, spoken of above, installed under 
favorable conditions this reflector will 
undoubtedly prove of much service. 

Various National, State and Civic ex- 
positions held since the general adoption 
of electricity as a medium for street 
lighting, have in a measure served to 
educate the public to the aesthetic pos- 
sibilities of decorative lighting along 
boulevards, driveways and parks, while 
competition between gas and _ electric 
lighting companies, in their manoeuvering 
for strategic advantages, has developed 
methods of illuminating, distribution of 
lamps for effect, and accessories for pro- 
ducing all these to a point where even the 
most conservative of civic lighting boards 
is not unwilling to make appropriations 
allowing some latitude for effective and 
ornamental fixtures. | 

Street lighting with gas and gas 
mantles has conventionalized fixtures 
which are luminous in the upper hemis- 
phere, and some of the metropolitan light- 
ing companies have found it necessary to 
supply ornamental fixtures embodying 
this feature for their boulevard and park- 
way lighting. 

For such work, the Edison Electric 
Illuminating Company, of Boston, is using 
a fixture with a 12-inch opal dome resting 
on a framework to which is attached a 
ring supporting a clear glass bowl, and 
with a hinge and catch to admit of 
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access to the lamp. Since this fixture is 
suspended frem a gooseneck, additional 
problems in construction were encount- 
ered, as for instance, much ingenuity was 
exercised to provide a ready means of 
replacing the opal dome without dis- 
connecting the wires, or for that matter, 
removing the lamp from the socket, where 
this work must be done after dark.» To 
accommodate the heavily insulated wires 
concealed in the gooseneck, it has been 
necessary to use I 1-4 inch iron pipe and 
a large high-tension insulating joint which 
has been designed to harmonize with the 
outlines of the fixture. So considerable 
a weight on a four-foot gooseneck re- 
quires a brace which is afforded by a 
wrought iron scroll around a medallion 
bearing the company’s cypher. 

A fixture of a similar design is being 
used along one of the principal driveways 
in New York with however, a 15-inch 
opal dome and clear bowl supported on 
a lyre-shaped top to an ornamental iron 
pole. A convex opal glass deflector rests 
on the framework above the lamp and 
while screening the upper construction 
admits light to the dome. 

With the more general illumination of 
streets and public places with tungsten 
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Mr. F. M. F. Cazin died at his home in 
Upper Montclair, N. J., on November 
26th. He is survived by a widow, two 
sons, and two daughters. 

Mr. Cazin was born in Aachen, Ger- 
Matis CObuAryec2.to27. tie was .de- 
scended from the stock of the old Helve- 
tian race, which, as every school boy 
knows, as far back as Cesar’s time, “ex- 
celled all other Gallic races in manners, 
customs, and laws.” He was educated in 
Germany as a mining engineer and metal- 
lurgist, and followed his calling for some 
years in Europe. He came to this coun- 
try in 1867 and was connected with a 
number of important mining enterprises. 
He has been a frequent contributor to 
prominent scientific and technical societies 
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lamps, accessories multiply. Fixtures 
are suspended from goosenecks of varying 
spread and at distances of from 9 to 20 
feet above the street level; are hung from 
crooks fitted to the tops of wood or iron 
poles, or from mast arms to bring them 
above the middle of the street. The 
writer has before him a design of a fix- 
ture with a series socket and lamp, in- 
tended to rest under an inverted 14-inch 
ball on the top of a low ornamental post 
of elaborate design in either iron or 
concrete; the design for a fixture to be 
used in an especially exposed location 
with a weatherproof globe over the 
lamp and under a reflector; and also a 
sample of a fixture with a cluster of 
seven large series sockets and lamps set 
in a 24-inch convex deflector. 

Much might be said about the use of 
high tension mica insulating joints in 
preference to glass insulators with iron 
hangers, for the sake of appearance and 
as an added factor of safety, about goose- 
necks for concealed and line wiring, three 
hole flanges to prevent swaying, and 
points in construction making for con- 
venience, all of which, however, would 
better be left to the preference of the 
individual buyer. 


Cazin 


and the technical press, his writings cov- 
ering a variety of subjects. He discov- 
ered what he called the “law of contin- 
uous displacement,” i. e., the resistance of 
a liquid to a body moving through it, 
which has been generally adapted by na- 
val architects and constructors. 

During the last sixteen years of his life 
Mr. Cazin gave his attention to the prob- 
lem of finding a more efficient filament 
traterial for incandescent lamps, during 
which time he took out several patents 
involving the use of the rare metals and 
their oxides for this purpose. After work- 
ing on the problem for eleven. years Mr. 
Cazin, feeling that he had not received 
justice at the hands of the technical press, 
published at his own expense an account 


546 


of his researches and financial experi- 
ences in a small book under the title 
“What Next in Electric Lamp Making?” 
One of the introductory paragraphs is 
characteristic of his attitude toward the 
manufacturer and financier: 

“Reviewing the history of my work 
* * %* nothing is more deeply im- 
pressed on my mind than that the great- 
est impediment to an inventor * * * 
is not of a technical nature, and not of a 
financial nature, but in the fact that pub- 
lic morals, though they will condemn the 
jumper of a mine claim, will smile on the 
famper of an inventor's «claim. > je. 
and will condemn the pirate and thief of 
material goods, but not the schemer who, 
by deception and sharp practice, appro- 
priates to himself the fruit of another 
man’s inventions.” 

In the same introductory passage the 
writer also says: “Early in 1892 I con- 
ceived the idea of utilizing my special 
studies in this specific line for the im- 
provement of the electric vacuum lamp in 
general, and its carbon filament in spe- 
cial, involving from the start electrolytic 
deposition of non-malleable, practically in- 
fusible metals on a core in the shape final- 
ly wanted in the lamp, on carbon or on 
wire of malleable metal, and discarding or 
absorbing such core.” 

It was along this line that all of his ex- 
periments were conducted, 1. e., with the 
idea of electrolytically depositing some of 
the infusible metals on the ordinary car- 
bon filament, and then either displacing 
the “.carbon by heat sor- coatme ithe 
filament on the outside with metallic ox- 
ide. He went so far in his work that a 
company was formed, and the man- 
ufacture of lamps actually begun, in 
Amsterdam, New York, but through 
some unfortunate combination of promo- 
ters and capitalists internal dissension in 
the company arose and the enterprise dis- 
continued before any of the product was 
matketed. Mr.’ Cazin claimed to fave 
produced lamps which showed an efficien- 
cy of two watts per candle with a life of 
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600 hours, results which had never before 
been attained in an incandescent lamp. 
Although several offers were made Mr. 
Cazin after the discontinuation of the 
Amsterdam concern, none of them were 
accepted, and the commercial introduction 
of the tantalum and tungsten lamps not 
long after overshadowed the results of his 
ten years of labor. The fact remains, how- 
ever, that Mr. Cazin was one of the ear- 
liest workers along the lines which have 
proved revolutionary in electric lamp 
making; and his idea of constructing a fil- 
ament of the infusible metals, which are 
non-malleable, by depositing them upon a 
carbon core, and then displacing the car- 
bon, is substantially the same as one of. 
the processes now used in making the 
tungsten lamp. 

Mr. Cazin was a strong personality; a 
stranger to fear, both moral and physical; 
a resourceful scientist and inventor; a 
genial and entertaining conversationalist ; 
and an aggressive defender of his own 
conceptions of right and justice. 
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Give a competent window dresser the 
choicest goods and unless the window is 
properly illuminated, of what value is 
either the skill displayed or the quality or 
novelty of the goods? 

It is efficient and effective illumination 
which makes possible the final touch of 
suggestion for ownership to the purchaser 
who otherwise might not be interested in 
that which, without adequate illumination, 
may be a mere hole in the store front en- 
closed with glass. 

Architects and builders have ‘apparent- 
ly given very little consideration to this 
important question. The space in the 
window at the disposal of the window 
lighting specialist is frequently not suffi- 
cient to hide a 16 candle power lamp 
alone, without considering the accessories 
necessary. Undoubtedly there has been 
and is still a very considerable amount of 
guess work and ill-directed experiment in 
window illumination. 

Windows high or low, shallow or deep, 
are frequently given the same treatment. 
Windows containing dark goods adjoin- 
ing displays of light goods are given the 
same flux or quantity. 

Little attention has been given to switch 
control, reflection co-efficients of mate- 
rials or fabrics, quality or quantity of 
either goods or light. Windows finished 
in light woods or decorations have been 
properly and sufficiently illuminated but 
when the style of decoration changes to 
mahogany or dark oak, the illumination 
falls off so much that the man who de- 
signed the window lighting. or the Com- 
pany supplying the electricity or gas 
comes in for severe condemnation on the 
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Tungsten Lamps 
By NorMAN Macpetu 


grounds of depreciation in the accessories, 
or gross carelessness in permitting the 
pressure of the supply to drop off to the 
“hot wire’ point. Seldom is the fact 
made plain that because of the darker fin- 
ishes a corresponding increase in intensi- 
ties or change in distribution is necessary. 

There are times when these conditions 
are reversed, and again the parties above 
mentioned come in for condemnation, ‘on 
the grounds of extravagance or for in-” 
creasing the pressure of either gas or: 
electricity. to run up bills. The merchant: 
who has always handled the lighting of 
kis store as he superintends the other de- 
partments—by observation of past per- 
formances—notices a well lighted window 
downtown, makes careful note that ten 
reflectors with such a number of a cer- 
tain kind of lamps are used and orders his 
contractor to install a similar outfit for 
him. 

The result is not as anticipated, all the 
present appropriation for window altera- 
tions is used, and further expenditures 
cannot be considered this year. The re- 
sult is little better than before the change 
was made. As likely as not the structur- 
al conditions and size of the windows dif- 
fered greatly as did also the goods dis- 
played, the factors which should have re- 
ceived the most careful consideration 
were overlooked. 

The problem of window illumination 
has two sides, the physical and the phys-' 
iological. z= 

A window may have the right kind of 
lamps,. the correct amount of flux or 
quantity of light, but because of the phys- 
iological effect be condemned. Many in- 
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stallations waste light in outline effects, 
by studded ceiling and other methods 
which, if used properly, would efficiently 
do the work and leave a fair amount to 
charge off on the investment. The sense 
of seeing is dependent upon differences in 
the intensity and quantity of illumination 
reflected from the goods to the eye of the 
observer. 

To secure the best results, window il- 
lumination should be by both direct and 
diffused light. The direction must be nat- 
ural, which means invariably from the 
front and above. Shadows are necessary, 
but should not be sharply defined. We 
should have no difficulty in distinguishing 
objects in a shadow nor confusing the 
edge of an object with the edge of a shad- 
ow. This condition is quite noticeable in 
a window lighted with a high candle pow- 
er miniature arc lamp hung in the center 
of the window, and equipped with the 
light alabaster globe so frequently used. 

Various reliable investigators have 
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stated that the eye is working at a nor- 
mal pupilary aperture and condition when 
one to two foot-candles is effective on the 
eye, reflected from the object viewed— 
the object (the goods in the window) be- 


ing -considered’» as: sa “secondary sient 
source. Therefore goods reflecting 80 
per cent.. of the illumination received 


should be allowed about 2% foot-candles 
effective. Dark goods from which the 
reflected light may range from 5 per cent. 
to I per cent of the total flux effective on 
the goods, would require from 40 to 100 
foot-candles for satisfactory eye condi- 
tions; that is to see clearly without strain 
or fatigue, having 1 to 2 foot-candles ef- 
fective at the eye. 

In the clothing section of the windows 
described in the August number of THE 
ILLUMINATING ENGINEER, with a maxi- 
mum of 40 foot-candles on the floor of 
the window, and an intensity which could 
not have been less than 80 foot-candles at 
a height of three to four feet, the amount 
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reflected as measured on the illuminome- 
ter screen on the sidewalk at the height 
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and distance from which the eye would 
ordinarily observe the goods displayed, 
varied from 1.5 to 1.8 foot-candles. 

The tungsten lamp probably more than 
any other one factor makes possible a 
standard of window illumination nearer 
to approaching the satisfaction point than 
has ever before been possible. First, be- 
cause of the comparatively large flux of 
light available per unit of space occupied; 
second, the quality of the light; and third, 
the high efficiency. The latter permits the 
installation of higher intensities for the 
equivalent electricity costs of carbon fila- 
ment lamps. 


Would any merchant be justified in 
spending $5,000 per year in newspaper 
advertising for a store having an annual 
rental of $10,000 to $15,000, to say noth- 
ing about other fixed charges, and econ- 
omizing on his window lighting, admit- 
tedly an advertising proposition of great- 
er value by many times than newspaper 
space, and taking the savings due to the 
greater efficiency of tungsten lamps, when 
by the expenditures of the same quantity 
of electricity (at a cost of 65c. per night 
of five hours, $200.00 per year; with elec- 
tricity at 10 cents per kilowatt hour) in a 
window of the average size and kind in 
the average small store, having a fifteen to 
thirty-foot front, on a busy street, he can 
have a window well illuminated? 

The windows shown in Fig. 2 were 
lighted with mirror trough reflectors of 
the half circle type and standard 16 can- 
dle power carbon filament lamps. These 
troughs were installed in a horizontal po- 
sition in the front of the windows and 
several were used vertically between sec- 
tions. In addition to these there were 
used in the lower part of the upper front 
section linear filament lamps with a wide 
semi-circular reflector lined with opal 
glass. 

The net result was probably slightly 
better than is shown by the photograph, 
although the illumination furnished by the 
enclosed arc lamp on the inside of the 
store as may be seen through the door, 
does not show an undertimed negative or 
print. 

In Fig. 2 the goods shown in the upper 
front section were illuminated solely from 
the street as these goods were dressed ap- 
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proximately six inches forward of the 
trough installed, same being eighteen 
inches in from the plate glass, evidently 
because a break of sufficient depth had 
been left in the window ceiling at that 
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point, into which the trough seemed nat- 
urally to belong. The hemispheres of 
striped opalescent glass each contained 
three 16 candle power lamps. These were 
disconnected, but had not been taken down 
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when photographs Figs. 1 and 3 were 
taken, but because of the light reflected 
on them they appear to be in use. Refer- 
ence to the hemispheres in the upper front 
sections, however, show that they were 
not lighted but illuminated. 

Fig. 4 shows the plan of the upper sec- 
tion, the lower section structural differ- 
ence being readily apparent in Figs. 1 and 
3. For the lower sections special light 
weight metal reflectors were designed, 
giving the wide and concentrating distri- 
butions shown by the solid and dotted 
line curves on Fig. 8. This reflector and 
the method of sécuring these various dis- 
tributions is shown in the lower part of 
Fig. 5, which also shows the reflector po- 
sition relative to the window. This re- 
flector when attached to the shade holder 
with the set screws in the upper position, 
gives the solid line curve in Fig. 8, the 
lower third set of holes give the wider 
distribution shown by the dotted line. 
These measurements were made and the 
reflectors installed with too watt frosted 
tip tungsten lamps. The two other posi- 
tions available were used to vary the dis- 
tribution between the wide and concen- 
trating values shown. The solid line with 
the crosses, Fig. 8, is the average specifi- 
cation curve calculated. 

In the upper windows, the roof of the 
sections shown in the center of Figs. I 
and 3, was less than six inches above the 
top of the plate glass. This condition re- 
quired a special working out and was ad- 
mirably met with a mirror trough reflec- 
tor of section shown in upper part of Fig. 
5. The distribution curve of this reflec- 
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tor is shown by the solid line curve 
in Fig. 9 and closely approximates the 
specification curve shown by the solid 
line with crosses. The specification was 
made to take care of goods dressed up 
quite close to the glass. Tungsten lamps 
of the 40 watt and 100 watt sizes are 
used in a horizontal position. 

This installation has been in use two 
months about five hours per day and the 
only lamp which failed to stand up was 
one used in a pendant position in the low- 
er window, which blackened in less than 
fifty hours’ use. The flux allowance was 
one-third less in the upper than in the 
lower windows where better illumination 
was thought to be necessary to enable ob- 
servers to note detail, which would not be 
possible or necessary in the upper sections 
owing to the greater distance and class 
of goods there displayed. The total watt- 
age 1s 15 per cent less than that formerly 
taken by the carbon filament lamps. 

Fig. 6 shows detail of prismatic reflec- 
tor unit with 100 watt frosted tip tung- 
sten lamp and window section where 
same was used. The distribution curve 
and specification curve of this unit and 
window is shown in Fig. ro. 

The window illuminated with five 100 
watt tungsten lamps in each section is 
shown in Fig. 11. The extreme bright- 
ness appearing on the upper rear wood- 
work is a photographic distortion not ap- 
parent to the eye and is due to direct re- 
flection, and not as might be supposed to 
a too great quantity of illumination where 
it is not only unnecessary but would de- 
tract considerably from the appearance of 
the window. The finish in this window is 
dark as is also that of the goods, and it is 
only when the intensity of illumination is 
noted on the mosaic floor in the doorway 
that its quantity is appreciated. The max- 
imum in the window is between 20 and 
30 foot-candles. 

In Fig. 12 is shown a show window 
quite the opposite of Fig. 11 in interior fin- 
ish. The white enamel and mirror finish, 
together with the white background, only 
need exposed light sources to present to 
the -opserver fa dazzling. glare.. The 
sources are not exposed as may be noted 
in Fig. 7, which gives the detail of the 
window and of the prismatic reflector at- 
tached to a simple shade holder receptacle 
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as installed. The glare of bare lamps is 
missing but the intensity is quite high. 
The distribution curve of the unit used 
in this window is shown in Fig. 13, 
the right half of the light flux shown 
by this distribution curve was counted on 
to build up the intensity in the front of 
the window, the greater amount striking 
the plate glass at an angle from which it 
would be reflected back into the window. 
Seven units are used in this window, part 
Ioo watt and the rest 60 watt tungsten 
lamps. Undoubtedly less electricity could 
be used, but the monthly costs for the 
store where artificial light by tungsten 
lamps is used all day long, and in the win- 
dow to midnight, six days a week, are so 
satisfactorily low that a reduction would 
not be considered. In the four tungsten 
windows shown in Figs. 1, 3, 11 and 12 
the illumination is directed from the front 
and above, the shadows are softened and 
natural and the general and detailed ef- 
fects secured are satisfactory to those 
using them. All the photographs of the 
windows shown were taken between 8 and 


14. 


1c P. M., at least two hours after sun- 
down, under their regular conditions of 
illumination. 

Photographs Figs. 12 and 14 were tak- 
en on the same night within a few min- 
utes of each other, with the same camera, 
time of exposure and stop, using the same 
make of negative and printing out as near- 
ly as possible under the same conditions. 

The difference between a satisfactorily 
and a poorly illuminated window when 
tungsten lamps are used cannot be com- 
pensated for by the slight comparative 
difference in maintenance costs. 

Would a window similar to that shown 
in Fig. 14 be a better investment than the 
window, Fig. 12, where the conditions of 
white finish, mirror back, and white back- 
ground with a flat shoe trim are quite 
similar, if a saving of $6.50 per year per 
foot of window frontage, fifty-four cents 
per month, can be effected? 

Possibly it was believed that handsome 
fixtures might compensate for the lesser 
illumination, although the old adage 
should be as true today as ever: 

“Handsome is as handsome does.” 
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Scenic Effects in Interior 





The marvelous realism and beauty of 
the present day stage setting is due as 
much to the skillful use of artificial light 
‘as to the ingenuity and artistic treatment 
‘of the properties and scenery. In many 
‘a production the stage settings and 
scenic .eiléects' are a whole” show’ in 
‘themselves, and would be well worth see- 


Ulumination 


ing without the actors as accessories. The 
feasibility of utilizing the fascination of 
scenic decoration and lighting as a 
means of attracting the public to restau- 
rants and cafes has become quite gen- 
erally recognized. The “orangerie”’ in 
the Hotel Astor is one of the early in- 
stallations of this kind, and was described 





FIG. I.—ENTRANCE MURRAY'S ITALIAN GARDENS. 
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in the first issue of THE ILLUMINATING 
I-NGINEER. One of the most famous and 
elaborate examples of scenic decoration 
and lighting is that of Murray’s “Italian 
Gardens,” on 42d Street (New York), in 
the very heart of the theatre district. The 
building was originally a school house, 
but under the magic hand of Mr. Henry 
Erkins, this architectural desert has been 
literally made to blossom like the rose. 
The place is an interesting study in opti- 
cal illusion, as well as a thing of beauty. 
By the clever use of mirrors and lights a 
comparatively small floor space has been 
transformed into what is apparently a 
garden “as big as all out-of-doors.” 
Something of the general effect, and 
the methods used in securing it, may be 
seen in Figure 1, which shows the en- 
trance, or foyer. The photograph, which 
was taken from the outside door, shows 
the first view obtained on entering. You 
are apparently in a large square room con- 
taining a round table in the centre, over 
which is suspended a large globe of 
bronze and leaded glass. To the right is 


the main passageway into the restaurant, 
and a stairway leading to a mezzanine 
floor. To the left is seen a mural paint- 
ing. The table top is of leaded glass ih 
the rich orange and red tints, and ts 
luminous from incandescent lamps placed 
underneath, while the globe above is 
mostly in green. Now, this apparently 
large room, instead of being square, is in 
reality a right angle triangle, being cut 
in two by mirrors placed diagonally 
across. The table is semi-circular, and 
the globe above it a hemisphere, each 
being placed against the mirror forming 
the walls. The joints of the separate sec- 
tions of the glass are deftly concealed by 
the festoons of vines. The mural paint- 
ing at the left exists only as a reflected 
image of the actual painting on the wall 
at the right, not shown in the photograph. 
Likewise, the apparently double stairway 
is only the reflection of the single stair- 
way in the mirrored wall. An observer 
standing at the foot of these stairs and 
looking into the foyer, apparently sees a 
room having two similar entrances; one 
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FIG. 3.—THE FOUNTAIN. 


immediately in front, and one at the left, 
the: former being the reflection of the 
latter in the 45 degree mirrored wall. 

Passing to the main floor restaurant, 
and looking to the left, the scene shown 
in Figure 2 meets the eye. In this every- 
thing is real except the vista under the 
gallery, which is due to reflection from 
mirrors. The ceiling is pierced with 
small star-shaped openings behind which 
are placed electric lamps, which are al- 
ternately lighted and extinguished, giving 
the appearance of twinkling stars; while 
the marvelous effect of moving clouds, 
which that wizard of stage lighting, Mr. 
Charles De Soria, first introduced in the 
New York Hippodrome, adds to the real- 
ism of the outdoor effect. 

Looking to the right from the same 
position, the view shown in Figure 3 
meets the eye. In the centre is an ap- 
parently circular portico facing a foun- 
tit Phew steps. Or. tis (portico, over 
which the water flows, are of stained 
leaded glass illuminated from within. In 
actual fact this fountain is but a quadrant 
of a circle, being placed in the corner of 


the room against mirrored walls. From the 
centre of the ceiling of this room there is 
suspended an enormous bronze and stained 
glass globe lighted from within. 

Another view, which shows the sky ef- 
fect of ‘the ceiling, is given in Figure 4. 
This also shows the location, but not the 
form, of the chandeliers which are hung 
from the ceilings over the mezzanine, and 
also underneath. These are three and 
four light bronze fixtures of Pompeiian 
design. It will be seen that the tables are 
generally individually lighted with port- 
able lamps, all different, and of exquisite 
design. A portion of the tables however, 
—those which have no portables,—appear 
to be set with decanters of sparkling 
wine, wine that literally sparkles with 
light. Closer examination shows that they 
are simply carafes of water placed on the 
top of the table, directly over a red elec- 
tric lamp bulb. 

The general illumination is by no means 
brilliant; brilliancy would be out of keep- 
ing with the artistic atmosphere of the 
place, as well as a menace to the ocular 
deception which constitutes its greatest 
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FIG. 4.—AFTER THE THEATER AT MURRAY'S. 
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charm. The chief feature. of this de- 
ception is the effect of distance and 


perspective given to the entire treatment. 
Thus, the mural paintings, which are re- 
productions—and very excellent ones—of 
modern masterpieces, are set slightly back 
of the supporting columns and their lin- 
tels. These are brilliantly lighted by 
means of “Linolite’ lamps and reflectors 
concealed behind the apparent masonry. 
The effect of this brilliant illumination 
from concealed sources is to throw out the 
painting into exquisite relief and give it 
an “atmosphere” that would be absolutely 
wanting were it on an evidently flat wall 
surface. Closer examination shows that 
not only has the lighting been concealed, 
but that the lamps themselves are stained 
with different colors so as to enhance the 
colors of the painting. This is a trick in 
picture lighting with which very few il- 
luminating engineers are familiar, and if 
suggested to an artist who had never seen 
the scheme actually carried out, would be 
sure to meet with vehement protest. The 
fact remains, however, that not only may 


the color values of a painting be so dis- 
torted by ordinary electric light as to se- 
riously mar its beauty, if not actually to 
wholly destroy its real merit, but that by a 
skillful and proper use of colored lamps its 
beauties may be even more vividly brought 
out than by daylight. 

The fountain shown in Fig. 3 is like- 
wise thrown into relief by the use of “Lin- 
olite” lamps concealed behind the ostensi- 
ble columns. Probably the cleverest use of 
all made of this form of concealed light- 
ing, and which could not have been ac- 
complished by any other lighting unit, is 
to illuminate the branches of the trees and 
festoons of vines. This is adroitly done 
by painting the reflector the same color as 


the branches or leaves and installing it in 


such a manner as not to be apparent. To- 
gether there is some 800 feet of “Lino- 
lite’ units in the installation. In actual 
effective candlepower this undoubtedly 
represents the major portion of the total 
illumination, so that, from an engineering 
standpoint, the general illumination may 
be considered as of the indirect type. 
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Home Lighting 


Furnishing a home should be something 
more than merely equipping a house with 
the necessities, and as many of the lux- 
uries as may be. Every item that enters 
into it, whether in the nature of move- 
able furniture or permanent decoration, 
should mean something to the occupant, 
and have as distinct a personality. The 
question of utility, of course, must not be 
wholly despised; but if we were to con- 
sider this only we could return to the 
caves of our primeval ancestors without 
sacrificing many of the essentials. So far 
as conditions will permit, the home fur- 
nishings should be a collection of those 
things which we most admire and most 
like to possess; and it is with this idea 
that we wish to briefly consider the ques- 
tion of home lighting. 

Let us start out with the fundamental 
proposition that the lighting of a home is 
a part of its furnishings, and not a part 
of the architecture. The building may 
exist and fulfill every one of its functions 
without artificial light at all. There is 
neither logic, nor sense, nor historic pre- 
cedent for considering the lighting fix- 
tures as parts of the structure; and the 
contrary notion is responsible for no small 
number of monstrosities masquerading as 
lighting fixtures, but more usually in con- 


nection with public buildings than in do- 


mestic architecture. 

Our second proposition is not less im- 
portant, namely, that the lighting fixtures 
are a very important part of the furnish- 
ing, being both conspicuous and useful. 
Pikes theriraine. oh a -picture, they can 
make or mar the entire effect. It is re- 
lated that some great painter—it does not 
matter who—had completed a picture, and 
stood back gazing at it in deep contempla- 
tion. While he could not detect any sin- 


gle fault in color or drawing, yet the pic- 
ture as a whole lacked something. At 
last, in anger at being unable to supply 
this manifest lack, he threw his brush at 
the canvas. The brush left a crimson spot 
where it struck, and, behold, the picture 
was complete! The one touch of color 
necessary to give life to the whole compo- 
sition was there. The lighting of a room 
is this spot of color that can bring out 
and complete the entire picture. But it 
must be rightly placed; had chance direct- 
ed the artist’s brush to another place on 
the canvas, it would have produced sim- 
ply a staring blotch instead of the finish- 
ing touch. 

In lighting the home, economy is not 
the one cardinal virtue. The home is fur- 
nished with the things that we most ad- 
mire and prize, within the limits of our 
means, and not a mere storage place for 
bargain-counter purchases. Poverty is 
being deprived of the things we like; and 
he is poor indeed who does not gratify 
his wants to some extent in the furnish- 
ing of his home. 

The candle is admittedly an extrava- 
gant light-source, and yet by reason of its 
associations it cannot be supplanted by 
any of our most modern triumphs of sci- 
entific discovery. Though we may imitate 
or simulate the candle with our modern 
luminants, they can never quite have the 
feeling that attaches to the genuine arti- 
cle. An electric lamp is brilliant and use- 
ful, but it conjures up no pictures of the 
past. There is no poetry in it; and if we 
are to discard sentiment altogether let us 
admit at once that we are slaves and be 
done with it. The most efficient lighting 
of the home is the one that pleases us 
best, that contributes most to our pleas- 
ure in having a home and being in it. 
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What are a few dollars or cents more or 
less in a lighting bill compared with the 
gratification of the home sentiment ? 

At the present time the two periods of 
architecture and furnishing that are most 
in vogue are the Colonial and the Mission. 
The reason for their popularity may be 
found in two different motives; first, they 
represent the oldest types in America, and 
therefore have the value of historic as- 
sociation; and secondly, they are essen- 
tially simple, even to severity, and there 
is a natural tendency always to turn to- 
ward simplicity. “All is vanity, saith the 
preacher.” Florid over-wrought decora- 
tion may attract the eye for a time, and 
satisfy the desire for novelty, but so sure 
as old age must follow youth, so sure 
will the mind tire of superficialities, and 
seek the repose of simplicity. 

Colonial architecture is an adaptation 
of the classic Greek, the comprehensive 
motive in which was simplicity of line 
combined with dignity and majesty of 
proportion. The adaptation of such mo- 
tives to dwelling house construction re- 
sulted in a certain austerity, which well 
befitted the character of the American 
colonists. This phase of character ex- 
pressed itself somewhat differently in the 
southern, or Virginian, and the northern, 
or New England settlements. In the for- 
mer, it was the austerity of wealth and 
rank; in the latter, the austerity of reli- 
gious devotion. In the southern there 
was something of the magnificence of the 
Grand Seigneur; in the northern, the ele- 
gant simplicity of the Puritan. Which- 
ever of these types of architecture is car- 
ried out in the modern dwelling, the char- 
acter of the furnishings will naturally 
partake of the spirit of those who first 
builded and dwelt in its prototype. 

Probably in no distinct architectural 
type of building has there been so little 
true taste displayed in the design of light- 
ing fixtures as in the Colonial dwelling. 
Our forefathers in the Georgian period 
had neither electric lamps nor gas; the 
whale oil lamp and the candle furnishing 
the source of light. Such attempts as 
have been made to adapt our modern 
light-sources to the Colonial dwelling 
have usually been complete failures, from 
the fact that designers have attempted to 
adapt the structural features of the archi- 
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tecture itself to them, instead of consider- 
ing them as parts of the furnishings. The 
motives for fixtures designed for domes- 
tic use are to be found, not in a study 
of the architecture, but of the furnishings 
that were used in the period of which 
the architecture is a reproduction or adap- 
tation. The principal furnishings of this 
kind are candelabra, chandeliers, table- 
ware, and fire-place fittings. The candle 
sticks and candelabra of the Colonial pe- 
riod varied in design from the extreme 
simplicity and quaint outline of the 
Dutch, through the graceful and some- 
what more elaborate forms of the English, | 
to the elegant and ornate motives of the 
French. The latter is connected with the 
southern Colonial; the former with the 
northern; while the Dutch was more evi- 
dent in the intervening territory. 





FIG. I.—COLONIAL BRACKET WITH OII. LAMP 
EFFECT. 


A modern electric bracket taking its 
motives from the Georgian, or English, 
style, is shown in Figure 1. 

Figure 2 shows a combination of sever- 
al decorative motives which are very 
characteristic of the French influence in 
the southern Colonial. 

Among the metal objects which are par- 
ticularly rich in decorative motives adapt- 
able to fixture construction, the Sheffield 
plate is particularly worthy of study. 
There are few specimens of the artisan- 
ship of the Colonial period that are more. 
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FIG. 2.—AN ADAPTATION OF ELECTRIC 
LAMPS TO SOUTHERN COLONIAL 
DECORATION. 


highly prized at the present time than the 
exquisite pieces of the Sheffield silver- 
smiths. The designers of candelabra in 
the Colonial period showed a keen appre- 
ciation of the sense of proportion. There 
was never any clumsy overloading of their 
designs with metal. The construction was 
adequate to the purpose, but gave not the 
slightest suggestion of disproportionate 
strength and weight. 

As to the metal itself, there is no ques- 
tion as to the desirability of silver in fix- 
tures which follow the motives of the 
Sheffield ware, or which are designed for 
use in the English Colonial. For the 
southern Colonial, however, which fol- 
lowed the French, dull gold will naturally 
be chosen; while uncolored and unpol- 
ished brass is of course the one appropri- 
ate metal for the Dutch designs. 
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In attempting to produce a fixture for 
modern light-sources to harmonize with 
Colonial architecture and furnishings, the 
fixture designer has rarely ventured be- 
yond a simple imitation of the actual can- 
dle. If such imitations are to be used, the 
likeness must manifestly be sufficiently 
close as not to at once proclaim the fact 
that they are imitations. The miniature 
incandescent lamp having a pointed bulb 
is fairly acceptable as a representative of 
the candle flame; but the use of a round- 
ed lamp of 8 or 16 candle-power is sim- 
ply grotesque. There is nothing so ludic- 
rous as a tragedian who just falls short 
of being tragic; so in decorative art; the 
ordinary electric lamp on top of an opal 
glass tube posing as a candle is simply a 
farce. When chandeliers were used in 
Colonial times they commonly depended 
upon glass prisms and pendants for their 
decorative effect; and these “lustres,” as 
they were appropriately called, are as wor- 
thy of study today for purposes of adap- 
tation to modern lighting fixtures, as are 
the unsurpassed designs of the Sheffield 
artisans. 

As showing that our fixture manufac- 
turers have not arisen to the occasion in 
supplying suitable designs for domestic 
Colonial architecture, the following inci- 
dent may be related: 

An owner who was furnishing a Colon- 
ial dwelling of the better class called up- 
on a fixture manufacturer. After looking 
over a number of designs for brackets, 
he said: “I have been to all of the prom- 
inent manufacturers, and have found 
nothing that is wholly satisfactory. This 
bracket design comes nearest to my ideas 
of any that I have seen, although it is not 
just what I want. However, I suppose 
that as this is the best I can do, I shall 
have to take it.” The designer was called 
in, and after some questioning as to the 
conditions, convinced the owner that he 
was by no means obliged to take any- 
thing that did not exactly come to his 
ideals; that while the precise design which 
he had in mind might not have already 
been constructed, it was possible to pro- 
duce a design that would be exactly what 
he wanted. As a result a thorough expla- 
nation was given of the conditions, and a 
special design was worked out, which 
completely realized his ideas. 
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Plain Talks on Illuminating Engineering 


By E. L. Ettiort. 


No. 17. — Calculating Ulumina- 
tion by the *‘ Flux of Light ”’ 
Method (Continued) 


The lumen is quite rapidly becoming 
used when a fractional part of the entire 
light given out from a source is handled, 
and, all things considered, is the better 
unit to use in such cases. The spherical 
candle is the most convenient unit for 
measuring flux of light when we wish to 
compare the entire flux or output of differ- 
ent light-sources. 


In laying out an installation it is often 
advantageous to make some preliminary 
calculations to determine the total quanti- 
ty of light required; the distribution can 
then be taken up as a separate problem. 
For example, if we have a surface of 100 
square feet which we wish to illuminate 
with an intensity of two foot-candles, we 
see at once that we shall require 200 lu- 
mens of light to produce the general result. 
The remaining part of our problem then 
contains two factors: first, the selection 
and location of light-sources which shall 
throw 200 lumens of light upon the re- 
quired surface; and, second, such an ar- 
rangement that the distribution of inten- 
sity over the surface shall be uniform or 
fulfil any other given requirement. It will 
at once be apparent that it is not sufficient 
to simply select a light-source giving 200 
lumens and hang it up over the given 
space; the 200 lumens must be given out 


in such directions as to fall upon the giv- 
en surface. This may be, and usually is, 
only a portion of the total flux or quanti- 
ty of light given out. The two quantities 
are commonly distinguished as “lumens 
produced” and “lumens effective,” and the 
ratio between these two quantities ex- 
presses the illuminating efficiency of the 
light-source with its accessories. 

In order to apply this method we must 
first understand how to determine the 
number of lumens given out from a source 
within any given angle from the vertical. 
The first step toward this determination 
is of course a distribution curve of the 
given unit. With this curve as a basis, 
the lumens of flux within any given angle 
from the vertical may be determined. As 
the total flux is found by taking the aver- 
age intensity of the light over the surface 
of an entire sphere, so the flux over a 
part of the surface of a sphere is deter- 
mined by taking the average intensity 
over that part, multiplied by the area of 
the surface of the part. In order to de- 
termine the average intensity over part 
of the sphere, the same principles hold as 
in finding the average intensity over the 
whole sphere, i. e., mean spherical candle- 
power. 

An illustration which may help to make 
this matter of spherical, hemispherical and 
“zonular” candlepower clear to those not 
accustomed to think in mathematical terms 
is as follows: 

Suppose that we wish to determine the 
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average radius of the earth. The correct 
way to obtain such a mean radius would 
evidently be to level down all the mount- 
ains; in other words, to bring the earth to 
a uniform sphere containing the same 
amount of material, and measure the ra- 
dius of this sphere. Suppose now a range 
of mountains running around the equator: 
they would ‘evidently contain a much 
greater amount of earth than a range of 
equal height around the polar circle, for 
example, and still enormously more than 
a single mountain at the Pole. In our 
imaginary leveling-up process, therefore, 
it would take a comparatively small re- 
Guction in the height of this equatorial 
mountain range to produce a proportion- 
ately large filling up of the regions near 
the poles. Now imagine a solid formed 
by revolving the distribution curve of an 
ordinary electric lamp about the vertical 
line: you will have a more or less spher- 
oidal body. The mean spherical candle- 
power may then be conceived as the ra- 
dius of this spheroidal body when leveled 
up into a perfect sphere having the same 
cubic contents. 

To obtain the lumens, or portion of the 
spherical candlepower for any part, say, 
for 60 degrees from the vertical, imagine 
a line drawn around this spheroidal body 
at the given angle, and the body to be 
sliced off at this line. We must then 
imagine the portion cut off to be shaped 
into a body which is a corresponding part 
of a perfect sphere, the radius of which 
will then represent the average intensity 
through the given angle; this intensity 
multiplied by the surface of the body will 
give the flux in lumens. 

The conception of mean spherical can- 
dlepower and its fractional parts is by no 
means a simple matter, and can be accu- 
rately handled only by the use of higher 
mathematics. Methods of sufficient ac- 
curacy, however, for all practical purposes 
may be used without attempting to fully 
understand the mathematics of the case. 
It is always worth while, however, to get 
the clearest conception possible of all cal- 
culations and mathematical work. 

Since the distribution curve is always 
obtained from a limited number of meas- 
urements of intensity, it is necessarily in 
itself an approximation, the intensities 
between the angles at which they are actu- 
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ally measured being assumed. The drawing 
of a curve through the points represent- 
ing the actual measurements is simply an 
aid to determining the most probable val- 
ues between these points. Since the 
measurement of flux in lumens in all cases 
depends upon arriving at an average can- 
dlepower, or intensity, of the solid angle 
or zone to be measured, the result is nec- 
essarily based upon some method of ap- 
proximation. The accuracy of such re- 
sult must therefore depend upon the num- 
ber of actual measurements which enter 
in to the approximation. 


There are a number of methods of ob- 
taining such approximations: one is to 
draw the complete Rousseau curve (see 
“Plain Talk, Number IV, Page 715, Vol- 
ume 1); the lumens for any given angle 
can then be obtained by taking the area 
of the Rousseau curve within this angle. 
A much simpler method is to use the “po- 
lar-flux paper” designed by Mr. Norman 
Macbeth and described on page 214 in the 
June issue of this year. The distribution 
curve can then either be drawn on this 
paper or a tracing of the dotted lines may 
be made on tracing cloth to be used for 
distribution curves drawn on other paper. 
Suppose we wish to determine the flux 
tor 60 degrees, i. e., the lumens given out 
from the vertical to 60> degrees above. 
We read the intensities within this angle 
at the points where the dotted lines cross 
the distribution curve. This gives us five 
quantities; add these together and divide 
by five to obtain the average; multiply this 
average by 3.14 (see table below); the 
result will be the number of lumens. 


A special adaptation of the method just 
described to the determination of the lu- 
mens for any given angle has been sug- 
gested by Cravath and Lansingh. It con- 
sists simply in dividing the given angie 
into ten divisions, drawn on the same 
principle as the dotted lines on the “polar- 
flux” paper, i. e., at such angles that the 
sum of the intensities read off at their in- 
tersections with the distribution curve 
divided by ten will represent the average 
intensity throughout the given angle.* 
This average intensity, multiplied by a 
quantity determined by the use of trigo- 


*Complete data for drawing these will be 
given in the next issue. 
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nometry, gives the number of lumens. 
The following solid angles, i. e., the por- 
tion of the whole sphere included between 
the vertical and the angle, and the multi- 
plying factors corresponding, are as fol- 
lows: 


B04 842 
45° 1.84 
60° 214 
75° 4.65 
go° 6.28 


The angle of 60 degrees has been taken 
in these examples for the reason that it 
is the light within this angle that may be 
most generally effective in producing il- 
lumination. 

Conversely, the effective lumens, i. e., 
the light actually used in any given in- 
installation, may be determined by meas- 
uring the intensity in foot-candles on 
some chosen plane at a sufficient number 
of points to obtain a fair average, and 
multiplying this average intensity by the 
area. Thus, if we find an average in- 
tensity of two foot-candles, and there is 
an area of 500 square feet, then the 
amount of light falling upon the surface 
1s 2x 500, or 1,000 lumens. This gives a 

quantity from which the efficiency of the 

whole system or installation may be de- 
termined. If it is an electric installation, 
the total number of watts of electricity di- 
vided by the number of lumens gives the 
efficiency expressed in watts per lumen; 
or, if the division is made the other way 
around, in lumens per watt. If it is a 
gas installation, the number of cubic feet 
ot gas burned would be used in place of 
the number of watts. Efficiencies thus 
expressed are simple ratios or fractions, 
and therefore much plainer and easier to 
express and understand than the method 
of using watts per foot-candle per square 
foot, which is necessary where the lumen 
is not used. 

The efficiencies as above expressed 
show the relation between the amount of 
illuminant used and the effective illumina- 
tion. There is another efficiency which 
is interesting as showing the efficiency of 
the lamps and their accessories as illum- 
inating devices. This efficiency is the ra- 
tio of the entire flux of light generated 
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to the flux which is effective in illumina- 
tion. To obtain this it is necessary to 
know the mean spherical candlepower, 
i. e., total flux -of each of the alicht- 
sources; obtain the sum of these quanti- 
ties, reduce the spherical candlepower to 
lumens and divide this quantity by the 
number of lumens of effected illumination. 
For example, suppose in the case men- 
tioned, in which there were 1,000 lumens 
effective, we had used 20 electric lamps, 
each having 13 m. s.c. p. We have then 
a total of 3,240 m. s. c. p., which, multi- 
plied by 12.5 (to reduce it to lumens) 
gives us 2,700 lumens; dividing the lu- 
mens effective, 2,000; by the lumens gen- 
erated, 3,240, we get 60 per cent. effi- 
ciency. 

It woud be well if these different effi- 
ciencies, which are both important but 
of an entirely separate nature, could be 
distinguished by different terms. Some 
English authority has suggested that the 
term “duty” be used instead of “efficien- 
cy’ to express the ratio of the lumens, or 
spherical candles generated to the lumi- 
nant consumed. Instead of speaking of a 
high efficiency lamps we would then speak 
of a high duty lamps. This is a strange 
sounding term in illuminating engineer- 
ing, but is commonly used in mechanical 
engineering. Thus, a high duty engine 
is one which gives a large proportion of 
work for energy consumed. 

In order to make use of the flux method 
in laying out installations it will be a 
great convenience to the illuminating en- 
gineer to prepare a table giving the lu- 
mens effective within, say, 45 degrees, 60 
degrees and 75 degrees from the verti- 
cal of the most common forms of units, 
i. e., light-sources and accessories, or 
standard lighting fixtures. Then, when 
any of these are to be used in a given 
problem, the number required can he 
determined by a few short and simple 
calculations, and likewise the quantity cf 
electric current or gas necessary. Of 
course all this applies to cases in which 
only general illumination is required. The 
question of distribution, uniform or oth- 
erwise, quality of light as to color and 
diffusion, and the use of specialized light, 
are separate problems. 
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Color Value As a Requisite In 
Photometric Standards 


Not long since, Dr. Steinmetz presented 
a paper before a technical society, in 
which he outlined a plan for obtaining a 
standard light-source which should not 
only be constant and reproduceable in re- 
gard to intensity but should be a standard 
in color composition as well. The plan 
at least had the virtue of novelty and in- 
genuity; but, admirable as these two vir- 
tues may be in scientific research, they are 
not always sufficient to produce practical- 
ly valuable results. It not infrequently 
happens that those who delve into the 
depths of pure science become so familiar 
with the more recondite and abstruse 
phases of the subject that they overlook 
the simpler and often more practical so- 
lutions of problems that lie upon the sur- 
face. 

The advantage of producing a practical 
light-source which should be not only uni- 
form in color but a fair equivalent of 
“average daylight” is perfectly apparent, 
and Dr. Steinmetz’s essay toward produc- 
ing such a standard is a recognition of 
the fact which of itself is of no little im- 
portance. 

Before undertaking the very elaborate 
means which Dr. Steinmetz suggests, how- 
ever, it would be well to thoroughly in- 
vestigate the claims which are made for 
an artificial light which has already 
reached the commercial stage, namely, the 
Moore vacuum tube light. Studies made by 
such eminent authorities on color as Dr. 
Utzinger of Berlin and Mr. F. E. Ives, 
the inventor of the colorimeter establish 
the fact beyond question that the Moore 
tube, using pure carbon dioxide, gives a 


light which leaves nothing further to be 
desired in the way of a substitute for 
“average daylight” in point of color. Mr. 
Moore claims, moreover, that all of the 
conditions which determine the intensity, 
or rather the intrinsic brilliancy, of the 
luminous gas in the tube are susceptible 
of such positive and easy regulation as to 
render the light a practically perfect 
standard light-source. These conditions, 
as we understand it, consist of the deter- 
mination of two physical quantities and 
one electrical, namely, the dimensions of 
the tube, the tension of the enclosed gas, 
and the voltage of the electric current. 
All of these conditions are susceptible of 
measurement to a very high degree of 
accuracy—vastly higher than the meas- 
urement of the luminous flux by any pres- 
ent method. The fact that this light has 
been perfected to an extent that has made 
it available for commercial use, and the 
simplicity which is claimed for the meth- 
od of utilizing it as a standard light- 
source render it in every way worthy of 
the most serious and careful investigation 
by those who are especially charged with 
the matter of standards, such as the Bu- 
reau of Standards of our own govern- 
ment, the National Physical Laboratory 
of England and the Electrotechnischer 
Reichsenstalt of Berlin. 

We have never considered it absolutely 
essential that a reproduceable standard of 
light be obtained. Our fundamental 
standards of length and mass are not re- 
produceable, but purely arbitrary, and the 
incandescent electric lamp seems to afford 
an almost equally reliable standard. How- 
ever, if a standard can be obtained which 
is capable of exact reproduction, it will 
be a very valuable achievement, and will 
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place photometry, so far as the question 
of standards is concerned, at the head of 
all branches of the science of mensura- 
tion. 


co 


The Progress of the Flaming 
Are Lamp 


If there is one thing that Americans 
pride themselves on, it is in being “up-to- 
date,”—of having the latest and best of 
everything. A little unprejudiced study 
of foreign methods, or better still, an in- 
vestigation “im situ,’ would cause this 
pride to take a considerable fall. In 
the matter of improvements in lighting 
we have been surprisingly slow and back- 
ward. Practically every one of the 
improved light-sources which we are 
just beginning to make so much noise 
about were developed and brought into 
practical use in Europe years ago; and 
some of the improvements which are 
established and important factors there 
today have not yet been tried in this 
country,—for example, intensive, or high- 
pressure gas lighting, and automatic sys- 
tem for lighting and extinguishing gas 
street lamps. 

The flaming arc lamp was worked out 
to a high degree of perfection, and had 
reached a very extensive commercial de- 
velopment in Germany before it was even 
seen in this country; and when it did 
first appear, it was looked upon as a sort 
of spectacular contrivance, which might 
be a nine-days’ wonder as a theatrical 
advertising sign. As such its success was 
instant, and its use grew at an astonish- 
ing rate. In the course of time it began 
to dawn upon illuminating engineers and 
others interested in practical illumination 
that this newcomer in the field must be 
taken seriously as a commercial light- 
source. The fact that the city of Berlin 
has for sometime used no other electric 
street illumination than flaming arcs,— 
some five thousand being in service; that 
other German cities are installing them 
as rapidly as possible; that they have 
been recommended as the result of a 
special investigation on the subject of 
street lighting for use in the principal 
thoroughfares in London, is beginning to 
make some impression upon those re- 
sponsible for street lighting in this 
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country; and although the remarkable 
fact remains that there is not as yet a 
single installation for this purpose in the 
United States today, there are a number 
of cities which have the matter under 
careful consideration. 

The characteristics of the flaming arc 
which recommend it to consideration are 
its enormously high efficiency,—from six 
to eight times that of the carbon arc,— 
its very much lower intrinsic brilliancy 
(which means freedom from glare), and 
a better color of light. The two offset- 
ting disadvantages are the necessity for 
more frequent trimming, and a natural 
distribution which is theoretically less 
advantageous than that of the common 
form of arc lamp in use today. 

It is not impossible that the first of 
these may be entirely overcome; in fact, 
a lamp of this type which has a long life 
and high efficiency appeared some months 
ago in England. The second defect is 
perhaps more theoretical than practical, 
and can be overcome to a considerable 
degree by placing the lamps at a suitable 
height, which may be two or three times 
that in the present arc lamp practice. In 
streets that are free from the obstruction 
of trees,—a condition which exists in all 
busy thoroughfares,—the placing of the 
lamps higher is a decided advantage, as 
ii removes them further from the line of 
vision. If the distribution curves of the 
ordinary arc and the flaming arc be com- 
pared, drawn to the same scale, the form 
of the flaming arc curve will be less con- 
spicuous than the long distance of every 
part of it from the carbon arc curve. In 
other words, although it does not give its 
greatest intensity at 50 or 60 degrees 
from the vertical (which is considered 
the theoretical condition for street light- 
ing), its intensity at that angle is actually 
several times that of the carbon arc. 

The flaming arc has another character- 
istic which should not be lost sight of in 
its practical use in street lighting, and 
that is its actually large volume of light. 
The old “2,000 candle-power arc lamp,” 
which was a mere fiction, but which found 
its way into, and doubtless still remains in 
many street lighting contracts, can be 
even surpassed 50 per cent. by the flam- 
ing arc, and that, too, in actual spherical 
and candle-power, or light-flux. 
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In view of its high light-power, it is 
manifest that the flaming are should 
never be installed in pairs, as is frequently 
done with the carbon arc where especially 
brilliant illumination is desired: the fact 
that a single flaming arc will give twice 
the volume of light of a pair of carbon 
arcs leaves no room for argument on 
this point. 

American manufacturers, for some in- 
explicable reason, allowed the importers 
to take the American market by default. 
Fortunately for the consumers, however, 
the imported lamps have been of most 
excellent workmanship and quality, and 
have given highly satisfactory service. 
How much longer they will dominate the 
market remains to be seen; but three 
years of successful operation is no small 
advantage in the contest for public pat- 
ronage. 

Undoubtedly the most notable move- 
ment in the field of illumination at the 
present time is that for better street light- 
ing, and in no other field is there so much 
room and need for improvement. Those 
who have this matter in charge will fail 
in their duties if they neglect to give 
the flaming arc lamp careful consideration. 


Eye Fatigue and General 
Ilumination 


In his lecture on “Illumination and II- 
luminating Engineering” to the last meet- 
ing of the New York section of the Illum- 
inating Engineering Society, Dr. Stein- 
metz brought out with his usual clearness 
and strength the importance of a matter 
to which we have more than once called 
attention in. previous issues, namely, the 
necessity of keeping the general illumina- 
tion as low as possible in all cases where 
special illumination is used for actual 
work. The theory was advanced in a pa- 
per read before the Society, if we are not 
mistaken, that where special illumination 
is used it is advisable to maintain a gener- 
al illumination of a comparatively high 
brilliancy, in order that the eye, in turn- 
ing from special to the general illumina- 
tion, should not have to undergo the mus- 
cular strain incident to adjustment of the 
iris. That this theory is unsound is made 
sufficiently clear by simply trying the ex- 
periment. The restful feeling of encoun- 
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tering comparative darkness when the eye 
looks away from the specially illuminated 
object is at once strongly marked. 

A consideration of the action of the eye 
would likewise show the incorrectness of 
the theory. The condition of ful! open- 
ing of the iris, and focusing on a near ob- 
ject is a condition of strain; while look- 
ing into space without focusing on any 
particular object, and without encounter- 
ing brightly illuminated or luminous sur- 
face, is relaxation for the eye. 

These facts prove without question that 
not only should the general illumination 
be kept at the lowest possible intensity in 
cases where special illumination is used, 
but that such an arrangement is far bet- 
ter, so far as the eye is concerned, than 
a general illumination of sufficient bril- 
liancy for the close eye-work to be done. 
The latter method gives no possible op- 
portunity for the eye to relax as in the 
former case. 

Wherever the objects upon which the 
eye must focus are within a small space, 
special or local illumination is undoubted- 
ly the best than can be provided. Offices, 
libraries, and all industrial works in which 
the operators work at small machines, are 


the important cases coming under this 


category. Whether special or general il- 
lumination is.the best practice in cases 
of this kind has been a matter of differ- 
ence to some extent among illuminating 
engineers; both experience and theory, 
however, demonstrate the superiority of 
using special rather than general illumi- 
nation. 


The Subdivision of Illuminating 
Engineering 


It is only a couple of years ago that il- 
luminating engineering was an almost un- 
known term; those who heard it wondered 
what it meant, and those who understood 
what it meant wondered that there was 
sufficient special knowledge required to 
justify such a new branch of engineering. 
And yet so rapid is scientific progress in 
this country that already the subject has 
begun to subdivide itself. There was re- 
cently held in Chicago a convention of the 
Association of Car Lighting Engineers. 
As the name implies, this association is 
made up of those who have direct and in- 
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direct charge of railroad car lighting. 
This manifestly is a subdivision of the 
general science of illuminating engineer- 
ing, and shows in a most convincing man- 
ner the unlimited tendency to specialize 
which is the chief characteristic of our 
present civilization. To still further sub- 
divide, the convention considered only 
methods of electric car lighting, leaving 
out of the discussion the two other im- 
portant methods, namely, by compressed 
oil-gas, and acetylene. 

Street lighting is unquestionably a field 
of sufficient size, importance, and peculi- 
arities of conditions to constitute another 
special branch of the general subject. 
Spectacular lighting, including signs and 
scenic effects, is still another field in which 
there is room for specialization. Truly, 
‘the world do move.” 


The Effect of the New High 
Efficiency Lamps on Fix- 
tures and Accessories 


Along with the tungsten lamp has come 
the scientific reflector and the scientific 
pxture. Whether sorynotthe -extent.to 
which science is embodied in the construc- 
tion of this apparatus has been over-rated 
or not is beside the present discussion; 
the important fact remains that, with the 
improvements in electric lamps, has come 
a realization of the incongruities and ab- 
surdities that have for years passed mus- 
ter among lighting fixtures. The old idea 
of considering lamp, fixture, and glass- 
ware as three entirely different and sepa- 
rate elements of the illuminating unit is 
fast disappearing, and in its place has 
come an appreciation of the fact that not 
only for the sake of efficiency, but even 
more for the sake of artistic considera- 
tions, must a lighting fixture, including 
the three essentials of light-source, acces- 
sory,and support, be treated as a single unit. 

The tungsten lamp is going to make 
scrap of a large number of lighting fix- 
tures and “shades” that have grown old 
and antiquated in the service of the gas 
flame and carbon filament lamp. 


Gas As a Domestic T]uminant 


While electricity has permanently driv- 
en out gas as an illuminant from large 
commercial buildings, gas illumination 
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still maintains its supremacy for domestic 
use. The reason for this division lies 
principally in the conditions of supply of 
the illuminant, rather than in any ques- 
tions of superiority of the illumination 
produced. In commercial buildings heat 
and power are as important necessities as 
light, the former even more so. The gen- 
eration of electric current may be consid- 
ered in a way a by-product of the heat- 
ing; the mere matter of cost, therefore, 
which in other cases gives gas the lead, 
does not maintain in the case of the large 
private electric light installations, and 
even where the current is supplied from 
an outside source, the convenience of hav- 
ing it on hand for elevator and other pow- 
er purposes, and the readiness with which 
the electric conduits can be run, give elec- 
tricity undoubted advantages over gas. 

On the other hand, for domestic use, 
the small quantity of current consumed, 
and the very irregular use of it for light- 
ing purposes necessitates the householder 
being charged the highest retail price, 
which renders electric light far more ex- 
pensive than gas illumination. Further- 
more, gas at its present price is coming 
into very general use fot cooking and 
heating, and its combined use for heat 
and light makes the householder the prin- 
cipal customer of the gas company, and 
therefore entitled to the most favorable 
rates. With the comparatively few light- 
sources required in the dwelling house 
the question of convenience is of corre- 
spondingly small moment. The recent im- 
provements in the shape of inverted burn- 
ers and more artistic accessories also 
have kept it fairly on a par with electric 
light in respect to appearance. 

In quality of illumination, there is act- 
ually nothing to choose between the two. 
A perfectly white light is entirely unnec- 
essary in the home; in fact, it is not un- 
common to use tinted globes to give ad- 
ditional warmth and color. 

The argument of “vitiation of the air,” 
which is still heard abroad, has long since 
ceased to attract any attention in this 
country, and with the ordinary means of 
ventilation provided, can be entirely neg- 
lected. In the homes of the “masses” of 
city dwellers, therefore, gas illumination 
is likely to hold its supremacy for a long 
time to come. 
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From Our Baltimore Correspondent 


One of the most noticeable features of 
progressiveness in Baltimore since the 
fire of 1904 is evidenced in the municipal 
and mercantile lighting conditions. The 
merchants especially have been quick to 
note improvement in lighting units, have 
relegated to the background the old style 
illuminants and are substituting instead 
modern systems of store lighting. 

The best illustration of this marvelous 
change can be found along Baltimore 
street, the principal business thorough- 
fare. Where once carbon lamps held 
sway, tungstens now take the place of 
honor, and it is difficult to find along a 
distance of ten blocks, consisting mainly 
of retail and wholesale stores, a building 
in which some of these lamps are not in 
use. These new installations can be at- 
tributed chiefly to the energetic hustling 
and activity of the electrical contractors 
and supply dealers, some of whom have 
aggressive, wide-awake solicitors on the 
street advocating the use of these new 
lamps, explaining in detail to the consum- 
er the saving in current, the increase in 
illumination and the general esthetic ef- 
fect. When once interested the merchants 
have been quick in noting the benefits to 
be derived, and have changed old, waste- 
ful installations into new, bright equip- 
ments, which, although not so elaborate, 
are far superior from an illumination 
point of view. 

The merchants on Baltimore street have 
for some time advocated the installation 
of more lights on this prominent thor- 
oughfare, and the superintendent of light- 
ing, Mr. Robert J. McCuen, has recently 
completed the erection®* of seventy-two 
double arc lamps in a distance of ten 
blocks, from Eutaw to Gay streets. These 
new lamps have met with great favor by 
the business community, and the citizens 


are highly pleased with the increased il- 
lumination, which, combined with the bril- 
liancy of the stores, transforms the entire 
street into a veritable fairyland of light. 

Light street is in the steamboat district, 
where nightly during the summer large 
crowds return from the various bay re- 
sorts and travelers arrive by boat from 
Philadelphia and other cities. In the cen- 
ter of this street, which has recently been 
widened, aisles of safety have been placed, 
each surmounted by a double arc Jamp. 

The awarding of the contract by the 
Board of Awards of Baltimore City, for 
equipping and maintaining the gas light- 
ing system, was the subject of a lengthy 
and somewhat complicated discussion be- 
tween the members of the board, the rep- 
sentatives of the various companies and 
their attorneys. 

The contract was awarded to the Amer- 
ican Lighting Company, on a one-year ba- 
sis, for the sum of $105,289.10. This com- 
pany has had the contract for a number 
of years and has given the city excellent 
service. The opinion of the various mem- 
bers of the board differed considerably as 
to the advisability of awarding the con- 
tract to the American company on a one- 
year basis, or to the Sunlight company 
on a three-year basis, and it very prob- 
ably would have awarded the contract to 
the latter concern on this basis, which was 
much lower, if objections had not been 
filed. 

To encourage competition the board ad- 
vertised for bids on a one, two and three- 
year basis, and it was the general feeling 
among the members that it has only been 
through competition that the prices for 
maintenance have been so far reduced. 
What has more than anything else caused 
the lack of competition in the lighting 
bids of Baltimore is the fact that the city 
has in the past awarded the contract on a 
one-year basis, which gives the holder of 
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the contract a decided advantage, in that 
no new concern is in a position to success- 
fully compete on a short term contract 
against a company holding the contract 
with plant already established. 

The Attorney-General of the state and 
the former City Solicitor represented the 
American Lighting Company, and it was 
alleged that thirty tests were required be- 
fore the burner of the Sunlight company 
came up to the specifications, and it was 
also proven by a letter from the City 
Photometrician to the Superinttendent of 
Lighting that the Sunlight Company had 
refused to submit the original burner for 
test that had been submitted with its bid 
and had substituted other burners instead. 

In view of these conditions Superin- 
tendent of Lighting McCuen made no 
recommendation, simply submitting the 
figures for tabulation and allowing the 
board to arrive at its own conclusion. 

It was contended by the attorney of the 
Sunlight company that the award was not 
fairly made, that competition was discour- 
aged by awarding contracts on a one- 
year basis, and he also submitted facts to 
show the responsibility of his concern. 
The board decided that, although there 
would have been a saving on the three- 
year basis, it might have proven costlier 
in the end. It is believed, however, that 
by giving the contract to the present hold- 
er, sooner or later the city will find itself 
in the grasp of one concern, and there will 
be no possible way to attract new com- 
panies to submit bids. 

The board also awarded the contract 
for the purchase of 1,500 boulevard gas 
lanterns to the Cleveland Street Lighting 
Company. 

The American Lighting Company 
fought the purchase of these lamps by: the 
city, on the ground that it had offered to 
furnish the boulevard equipment in place 
of the worn out Miner lamps on condition 
that the ownership of the lamps remain 
with the company. The Board of Award, 
however, approved the specifications on 
the ground that the city, by owning its 
entire equipment, as well as its Miner out- 
ft. could prevent monopoly in the light- 
ing contracts. The price bid by the Cleve- 
land company was $4.75 per lamp. 

SYDNEY C. BLUMENTHAL. 

Baltimore, December, 1908. 
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Cuicaco, December 7, 1908. 
THE ILLUMINATING ENGINEER. 


Dear Sirs: In the November issue of 
Tue ILLUMINATING ENGINEER I notice an 
article entitled “Diagnosis Under Artifi- 
cial Light,’ by Mr. F. W. L. Peebles. It 
seems rather strange that professional 
men as a rule are seemingly timid in 
adopting modern methods. I cannot un- 
derstand how the coloring of ordinary 
electric light bulbs can be called progress- 
ive when one might have a Mcore tube, in 
one of its many forms, fulfilling practical- 
ly all of the requirements of daylight. 

It is one of the problems that has yet 
to be solved why progressive professional 
men will not take the initiative in this 
country. JI have had innumerable inquir- 
les in reference to this subject of operat- 
ing lights, and only recently, in the paper 
which I read before the American Hospi- 
tal Association at Toronto, Canada, on 
“Hospital Construction,’ I advocated the 
use of the Moore tube, stating that “the 
ideal light for operating rooms has thus 
far never been used to my knowledge, 
namely, the system of rarified gas, electri- 
fied, in tubes of one form or another, 
from which a white light can be obtained 
that has a low intrinsic brilliancy, but 
gives an extremely brilliant illumination.” 

The Moore Tube, which is a continu- 
cus tube running around the entire room, 
and which can be put up in a manner that 
is ornamental besides being useful as a 
light, has solved the problem of color dis- 
tcrtion. From this tube can be obtained 
light either of pure white, or sunlight col- 
or, or any varying degree between. Why 
it has not been used in hospital operating 
rooms is one of the questions which can- 
not be answered here. It is probably due 
to the fact that it is new, and operators, 
as a tule, prefer to stick to the old meth- 
od of having the hot, unsightly cluster of 
incandescent lamps over the table so they 
can swing the fixture. 

It might be said that what is true for 
operative work is also true for the neces- 
sary light for diagnosis. The various 
portable or unit forms of the Moore Tube 
which have been designed are admirable 
for this purpose. There is one in particu- 
lar which takes a form resembling an arc 
lamp, which might be used in preference 
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to any other form of lighting which has 
been devised over the operating table. 

According to the makers, it operates at 
220 volts, and requires 25 watts, yet 
gives 25 per cent. more useful illumina- 
tion than an enclosed arc. The fact that 
it has a low intrinsic brilliancy, and can 
be run in such form that there are practi- 
cally no shadows thrown, as with the old 
form of cluster incandescent lamps, and 
the added fact that it can be operated at a 
less cost and gives higher lighting value, 
should recommend it at once. 

The question arises immediately in the 
minds of hospital authorities, “How much 
does it cost?” and, despite the fact that 
the initial cost would be more than made 
up in a short time by the saving in oper- 
ating expense of the light, this seems to 
have had no bearing whatever, and, in 
consequence, it has never been used for 
the purpose of operation or diagnostic 
work. 

Yours respectfully, 


Meyer I. Sturm. 


Which Is Easiest To Read 2 


The Editor of THe ILLUMINATING 

ENGINEER, New York. 

Sir: The recent contribution to your 
columns anent this interesting theme has 
aroused some little attention on this side 
of the Atlantic, and as a matter of fact, 
appears to have been anticipated by us 
when, in designing a poster for the now 
closed Franco-British Exhibition, which 
would prove to be strikingly effective and 
novel, we tried the experiment of white 
lettering on a black background, the said 
trial being eminently satisfactory. 

We conceived the notion that the 
peculiar conditions which characterize the 
lighting of the London Tube railways 
called for something out of the ordinary 
in poster production, and the enclosed 
specimen was the result. The announce- 
ment has attracted far more notice than 
we might have expected, and our. firm con- 
viction is, that although this is probably 
by no means the last word on the subject 
of Tube Advertising, the idea of an at- 
tractive advertisement in the necessarily 
garish albeit subdued light of our sub- 
terranean railways is certainly met by the 
whitest of white letters emboldened by the 
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“A NOS VISITEURS 


Stic ‘youlez envoyer 
des cadeaux,des bagages 
du mobilier, ou des- 
articles en foul genre. 
A vos amis dans fous 
pays éfrangers.addressez 


vous ou ecriveza 
DAVIES. TURNER & C? L” 
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TRANSPORTS | INTERNATIONAUX 
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52, LIME. STREET, E. C. 
Branche au WESTEND = 
‘5 REGENT PLACE, 
oe [REGENT ‘STREET, W. 
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blackest of black groundwork. 
Yours truly, 
Davies, TURNER & Co., LIMITED, 
Haroitp Davies, Chairman. 
International Carriers, 52 Lime Street, 
London, E. C. November 7th, 1908. 


New York, N. Y., Oct. 29, 1908. 
Editor of THe ILLUMINATING ENGINEER: 
12 West 4oth Street, New York. 

Dear Sir:—Your review of the papers 
delivered at the Convention of the Illumi- 
nating Engineering Society in Philadel- 
phia contains an item referring to my 
paper on Engineering Problems in Illumi- 
nation which is apt to convey a wrong 
idea as to the actual scope of my paper. 
the latter, 1s not.at all-of a. theoretical 
nor mathematical nature, as you stated, 
but is purely descriptive. I was asked by 
the Committee of Papers to deliver a lec- 
ture on the Designs of Reflectors for 
Uniform Illumination; I, however, pre- 
ferred to give my paper the present form 
upon the following consideration. 

The most difficult problem which con- 
fronts the illuminating engineer, relates 
to his cooperation with the architect. It 
is up to the illuminating engineer to 
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prove that the architect requires his as- 
sistance and I hoped to render some kind 
of service to the illuminating engineer 
as a whole by demonstrating that there 
is a vast field of purely technical and 
engineering activity which has and can 
only be attended to by the illuminating 
engineer, thus emphasizing its usefulness 
and significance. I ventured to remark 
that the illuminating engineer should not 
drift into the territory of the architect, 
because the architect understands this 
kind of work much better than the illumi- 
nating engineer. It was, however, not my 
intention to proclaim the neglection of 
esthetics in connection with illuminating 
engineering. I even feel inclined to be- 
lieve that we will be able by proper illu- 
minating engineering to gradually develop 
forms of fixtures and lamps, which being 
proper from the viewpoint of the illumi- 
nating engineer at the same time please 
the eye of the on-looker. This would be 
a similar evolution as it has taken place 
in connection with structural art of any 
kind. The problems presented in my 
paper are problems of real illuminating 
engineering, and they are so numerous 
and modifiable that they offer plenty of 
work to many illuminating engineers who 
do not care to encroach on the territory 
of the warchitectur 1, orm course dom nat 
deny that there might be other problems 
which can be solved by the illuminating 
engineer, but this kind of work, as illus- 
trated in my paper, is apt to cover the 
demands of the architect more than any- 
thing else the illuminating engineer can 
produce. 

It was gratifying for me to observe 
that the only architect who spoke at the 
Convention exactly verified my ideas and 
encouraged the illuminating engineers to 
supply the architect with engineering data 
in illumination. 


Very truly yours, 
ALFRED A. WOoOHLAUER. 
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New York, November 6, 1908. 
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Gentlemen: I have been recently noti- 
fied that a number of papers throughout 
the country and in Europe have taken up 
in a serious vein the theory of using light 
tinted symbols on dark backgrounds. 
These, with but few exceptions, have been 
all based on the assumption that the the- 
ory, as presented through your magazine, 
was white lettering on black background, 
whereas, as you will appreciate, I have 
advocated not white on black, but hght 
tinted symbols on dark background. An 
illustration of this theory may be noticed 
by referring to this letterhead, where the 
“Bureau of Illuminating Engineering” ap- 
pears in an amber tint against a dark 
green background. This combination of 
tints, from what investigations I have 
made, seems to be the best, although I am 
not prepared to state that same is ideal, 
owing to the fact that my experimental 
work has not been completed. 


I fully appreciate the fact that to use 
this proposed method on the spur of the 
moment, without due process of evolution, 
would be exceedingly confusing and more 
or less injurious to the eyes; but I am 
so thoroughly convinced that the pres- 
ent method of black on white is wrong 
that until such time as light tinted sym- 
bols on dark background can be put into 
use I am strongly advocating, and es- 
pecially for school purposes, that the 
printing in books be on amber or yellow 
paper, with mat surfaces, instead of the 
present white. 

From letters which I have had from va- 
rious sources on this general subject, it 
looks as if it is only a matter of time 
when this process will be seriously tried 
cut. 

Yours very truly, 


A. J. MARSHALL. 
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Getting Into Society by Illumination 


By Guipo D. JANEs. 


When Flint Shalling went over to Duck- 
town to reside he thought he would get 
into society by purchasing a diamond ring 
for Mrs. Shalling. So he saved up some 
coin and purchased a caret and a half of 
the luxury, after which he bestowed it 
upon the one for whom it was intended. 
He then packed up his personal property 
and went over to the said place to reside. 
But upon his arrival there the inhabitants 
were found to be of such a conservative 
nature that they were regular eskimos to 
him and his domestic circle. 

“Too bad,” remarked Flint, coming 
home one evening to their mortgaged resi- 
dence and greeting his wife with a tear. 
“T fear we are turned down by the ‘400,’ 
for the mayor just a few minutes ago 
treated me like a step child.” 





GOODNESS, WHERE DID YOU LOSE IT? 


“Well, that is not a circumstance to 
what I have to tell you,” said Mrs. Shall- 
ing, emphasizing her words with groans. 
“T have lost the diamond.” 

“Goodness! Where did you lose it?” 

“Don’t know. I have hunted for it ve- 
hemently quite a long while.” 

“Did you hunt with illumination ?”’ 

“Yes, but you know they only burn kero- 
sene lights here, and they give off about 
as much light as a speck of soot does at 
night.” 

“Well, we must find it. I will wire the 
house, if necessary, and put in some tung- 
sten burners. The diamond is worth it. 
We can manufacture our own electricity. 
If we don’t find it we can have something 
bright around, no matter if we are not.” 

PAlerioht.- 


So Flint imported some electricians 
from Knoxtown and had them install a 
quantity of illumination, also a gas en- 
gine to four horsepower, and a pile of 
volts into the residence. This being done 
the electricians strolled back to their home 
town, leaving him in possession of much 
light. 

Then began the search. After ten min- 
utes of meandering over the lighted zones, 
the luxury was discovered sparkling un- 
der a tungsten cluster in the front hall. 

Meanwhile the inhabitants thought 
Flint’s residence to be in a conflagrating 
condition. They were pleased, of course, 
until they were told it was simply electric 
brightness. Then began the gcssip. Some 
argued that the Shallings were afraid to 
go to bed in the dark, while others stoutly 
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maintained that it was Mrs. Shalling’s 
Montana diamond giving forth sparkles. 
“Ateall"events, [) shall? find.” out, re 
marked Mrs. Tubb, the village social lead- 
er. So she called. 
“T am so glad to see you!” she cried, as 





WHAT BEAUTIFUL CHANDELIERS YOU HAVE! 


Mrs. Shalling opened the door in answer 
tu a knock. ‘Welcome to our village.” 
Come wright tm: * 
“What beautiful chandeliers you have,” 
said the visitor a moment later, after be- 


ing ushered into the: parlor. Dot yeu 
burn kerosene?” 
UDear ino. Ittis velectricity. (oy Omusee 


we are accustomed to this style of light- 
ing and cannot see with the old fash- 
ioned.” 

POW: teplied Mise bap. 
do you get your current?” 

“Manufacture it here. And, by the 
way, Mrs. Tubb, I am going to have a re- 
ception next week. I want to know the 
status of matters. Can you give me a list 
of the charter members and others of good 
standing in the local social world?” 

“With the greatest of pleasure” And 
there in the parlor, with pencil and paper 
and under a tungsten, she ushered Mrs. 
Shalling into Ducktown society. ‘There 


“But where 


you are,” she said, finishing the task, “my . 


name leads.” 
“You will, of course, come?” 
“With pleasure. Good day.” 
i © royore ret hae 


THE ALLUMINATING ENGINE ie 


“T have the grandest thing to tell you!” 
cried Mrs. Shalling to Mr. Shalling as 
soon as her visitor left. And she put him 
pext to what had just transpired. 

“So, society comes ‘here next week,” 
said Flint. “Well, I hate to be revenge- 
ful; but I can’t see an opportunity slip by. 
I will install three mercury vapor lights 
in addition to the illumination already in.” 

WV ye 

“Wait and see. It is a deep laid scheme 
and may revolutionize both society and 
kerosene in the corporation.” 

“Pleasestell ‘me. 

“No, dearie,”’ 

So she had to wait until the night of 
the reception to find out. Then she did 
catch on—yes, got next, as it were, to his 
scheme, when the “400” came with their 
various wearing apparel, and had them 
criticized under the penetrating light of 
the new illumination. 

Instead of being a reception it was a 
knocking fest. And by the time nine 
o'clock came the affair broke up in a riot. 
Society was rent asunder. Simply be- 
cause under the old regime, in the rays 
of the kerosene light, the grease spots on 
Mrs. Tubb’s party gown could not be 
seen; the botch work on Mrs. Smith’s 
evening dress was not visible in the old 
time rays, while the excess red paint on 
Dorothy Hadden’s countenance was never 
before seen. Now her beau and escort got 
sore and vowed to himself he would drop 
her at the first opportunity. 

After the riot and alleged reception had 
left, Mrs. Shalling, who had borne up 
bravely until now, began to quit bearing 
up, and killed time with the tear. She 
tound fault with her husband’s stunt, and 
said that he has assassinated her socially. 

“Now, dearie, don’t be too previous,” 
humorously said Mr. Shalling. “Wait 
until morning; it may turn out different- 
lyev 

Align. 

So she waited until the next day, when 
she looked out of the window to see how 
the inhabitants were gettiny on. 

At first there were no signs of life, but 
suddenly some humor sauntered into her 
face when she observed none other than 
Mrs. Tubb packing up her household ef- 
fects and leaving the city. Following 
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closely on the heels of her were a couple 
of electricians that had been ’phoned for 
by the mayor. They were from Knox- 
town, and came hither to wire a house. 
“Didn’t I tell you, wife. How is that 
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for a social victory? You are now the 
leader of the ‘goo.’ And all on account of 
a ring. Long live the tungsten and the 
mercury vapor lamp! Long live domestic 
chandeliers and illumination!” 





THE KNOCKING FEST. 
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The Gas Applance Exposition 








JNO. C. D. CLARK, CHAIRMAN. 


According to reports the exposition of 
gas appliances, which was held under the 
joint direction of the National Commer- 
cial Gas Association and the American 
Gas Institute as an adjunct of the annual 
convention of the former organization, 
was decidedly the leading feature of the 
Occasion. ‘Mr john? Ce Dielark =the 
Commercial Manager of the People’s Gas 
Light and Coke Company, Chicago, was 
Chairman, and Mr. A. Cressy Morrison, 
Manager. Seventy-one firms and _ indi- 
viduals manufacturing gas appliances 
were represented. Of this number thir- 
teen—practically 16 per cent.—manufac- 
tured or dealt in lighting appliances. Con- 


sidering the fact that from 60 per cent. to 
75 per cent. of illuminating gas used at 
the present time is for lighting purposes, 
the discrepancy in the representation of 
the illuminating interests is rather re- 
markable. Among the whole seventy-one 
exhibitors, there was a solitary fixture 
manufacturer; nine of the exhibitors 
manufactured or imported gas burners. 

A comparison of the exposition with 
the exhibits connected with the conven- 
tion of the National Electric Light Asso- 
ciation may not be without interest. 
While the Central Stations probably do 
not derive more than half their income 
from lighting, the general impression 
from the exhibits at the convention would 
be that it was distinctly an exhibition of 
electric lighting. 

The general character of the Gas Ap- 
gliance Exposition shows plainly either 
cne of two things; that the manufactur- 
ers of gas stoves and heaters are very 
much more keenly alive to the advantages 
of a popular exposition and demonstra- 
tion of their wares than are the makers of 
lighting devices, or that the gas interests 
themselves are basing their hopes of fu- 
ture business upon the increased use of 
gas for heating and cooking, and are let- 
ting the lighting end take care of itself. 
There have been no improvements of any 
kind in cooking and heating appliances 
tor years past, while gas lighting appli- 
ances have been undergoing almost revo- 
lutionary improvements within the most 
recent time; and yet the latter were en- 
tirely subsidiary to the former in this pre- 
sumably representative exposition of the 
modern uses of gas. 
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Practical Illumination 


Some Suggestions for Gas Company Inspectors 


By H. THurston OWENS. 


Company inspection of gas piping in 
new buildings is an established feature 
of the gas business in this country, and as 
the men doing this work come in direct 
contact with architects and builders, they 
can be of great service towards the solu- 
tion of the problem of better gas illumina- 
tion. 

The past decade has witnessed some 
wonderful developments in the use of gas 
tor heat and power in addition to light. 
In a few years increases of sales per cap- 
ita of from 2,000 to 5,000 cubic feet have 
not been unusual, and even 10,000 has 
been exceeded. It did not take long to as- 
certain the fact that the size of piping 
which had formerly been sufficient would 
ne longer answer the purpose, and the ar- 
chitects were immediately appealed to to 
specify pipes of a larger sizé. Although 
it was not so stated, the companies de- 
sired to sell service and not gas, and the 
conditions are the same regarding illumin- 
ation today. 

The author has no intention of trespass- 
ing upon the good nature of either the 
reader or the architect by discoursing 
upon that popular although somewhat 
profitless discussion as to who is to blame 
for the fixtures we use, but will confine 
himself to the question of outlets. 

As a rule, gas companies have been con- 
tent to issue rules regarding the size of 
pipes; but why should they stop there? 
You may run pipes all around each room 
and thereby provide ideal conditions as 
far as supply is concerned, but what of it 
if the outlets are located so as to prove 
almost useless for the purpose of provid- 
ing good illumination? A plenteous sup- 
ply through a remodeled distribution sys- 
tem will take the kinks out of your press- 
ure chart, but will leave a few in the 
mind of your consumer unless he obtains 
satisfactory illumination. Architects may 
not take kindly to full fledged consulting 
illuminating engineers, but they welcome 
suggestions from the companies. 

In the matter of piping for industrial 


appliances the companies have been very 
active in furnishing expert assistance, and 
where this has become a specialty the title 
of “commercial engineer” has been used, 
although just what it means is a matter 
which is open to speculation. The advice 
freely given has been of great value to 
both company and consumer, and it is 
as sorely needed in the field of lighting 
as it was in heat and power. The types 
of gas units are comparatively small in 
number, and their proper use is a matter 
which the inspectors could ascertain with- 
out prolonged study. It is not expected 
that they be qualified to plan extensive in- 
stallations, but there are many details 
which might be classed under the head of 
“Don'ts,” the elimination of which would 
go a long way toward improving present- 
day conditions. 
DON'TS. 

Don’t forget the entrance or porch 
lamp. 

Don’t forget that the head and foot is 
the place for stair lights. 

Don’t fail to provide central outlets in 
dining rooms, parlors and sitting rooms,. 
and floor outlets in large sitting rooms. 

Don’t place central outlets in small bed- 
rooms unless you provide one at each side 
or over the place where dresser will be 
Iccated. 

Don’t forget to place an outlet at foot of 
cellar stairs and at all other convenient 
points in the cellar. 

Don’t place central outlets in kitchens 
unless the equipment will allow lamps to 
be located near the ceiling. 

Don’t forget that light is required in 
the servants’ quarters. 

The following accessories, if not funda- 
mentals, of illuminating engineering may 
determine whether the foregoing “don’ts” 
al GscOnrect: 

No man will dare say that he “is afraid 
to go home in the dark” if his porch is 
well lighted. 

He can tip-toe upstairs if they are well 
lighted. 
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Central lamps will furnish adequate il- 
lumination for special purposes, and if 
floor outlets are provided the iron piping 
can be continued direct to the lamp on 
desk, table, etc., eliminating a very dis- 
agreeable, not to say dangerous, feature of 
gas lighting, namely, the rubber tube. 

A man has to shave both sides of his 
face, and “milady” has to dress her hair 
ali around. 

“Hubby” will never grumble about at- 
tending to the furnace if he can see to 
do it; and although light is not so often 
required in this portion of the house, 
what’s the use of paying the tailor a few 
dollars to clean soiled clothes when a few 
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cents’ worth of illumination will prevent 
such calamities ? 

The “czar” of the kitchen will be able 
to use her sense of sight, as well as 
touch, smell and taste, for the benefit of 
the household. At night, in most kitch- 
ens, this is the exception rather than the 
rule. Psychologists tell us that good light 
will improve her temper and sociologists 
argue from this that it will enhance her 
staying qualities also. 

The most efficient light source in the 
servants’ quarters will eliminate many 
worries over large bills, and the best start 
is made when the outlets are properly pro- 
vided. 





The Opportunity for Young Men in the Acetylene 
Industry 


By A. Cressy Morrison. 





A. CRESSY MORRISON. 


The acetylene industry stands today 
upon the threshold of a great and expand- 
ing future. The pioneer work has been 
done. The chemical and physical char- 
acteristics of calcium carbide and acety- 
lene have become known; methods of 
utilization have been devised which are 
safe and efficient; public prejudices have 
been removed. These three things which 
have held the industry in check are now 


behind us. We possess two things that 
are fundamental: the most luminous 
flame, the hottest flame. These two 


things are basic. On either one of them 
can be built a tremendous industry. 

Branching from these two great sources 
of opportunity are all the allied and sub- 
sidiary industries which are an _ out- 
growth of the means of utilization, any 
one of which contains vast possibilities for 
the man who will grasp the situation and 
make the most of it. The progress of the 
acetylene generator from crude beginnings 
to safety and perfect mechanism, the edu- 
cational effort of the past and the success 
of the illuminant now burned through per- 
fect burners have made an opening for 
young men which is practically without 
limit. 

While it is true that the acetylene in- 
dustry stands upon the threshold of a 
great future, it is equally true that the 
industry has experienced a rapid and 
enormous growth. People generally are 
not aware that fourteen million dollars 
represents the capital stock interested in 
the manufacture of calcium carbide alone. 
There are in the United States fifty-two 
manufacturers of acetylene generators 
used for illuminating homes. There have 
already been placed in homes upwards of 
one hundred and fifty thousand separate 
installations. Three hundred towns and 
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cities in the United States are lighted by 
acetylene today. The Government of the 
United States lights some of its most im- 
portant forts with acetylene. Beacon 
lights and buoys flash their warnings sea- 
ward from hundreds of danger points. 
Headlights for engines supplied by acety- 
lene are coming into general use. Some 
of. our greatest railroads have adopted 
acetylene for car illumination. Practically 
every automobile shows the acetylene 
flame as the source of that broad path of 
light which marks its way at night. It is 
really a great industry today, but, great 
asmitcrce twice still in its= childhood and 
youth, in robust health, and with great and 
unparalleled growth ahead of it. 

A good salesman can today command 
a better salary in the acetylene industry 
than in almost any other field. Manufac- 
turers of generators are strong enough 
now to take a good man on a liberal basis, 
and a year or two experience will put 
such a man in command of a territory 
which will produce handsome returns. It 
is no temporary business. Every genera- 
tor which is sold aids by making it easier 
to sell others. There is scarcely a com- 
munity in which a salesman cannot point 
with pride to some successful installation, 
which is the best introduction acetylene 
can have to the neighborhood. 

In the field of the oxy-acetylene blow- 
pipe, the ground has scarcely been 
scratched. This wonderful pencil of un- 
paralleled thermal energy has at this 
moment, and not before in this country, 
reached the point of practical utility where 
mechanical perfection has met theory. The 
thorough man who will put enough study 
into metallurgy and the application of this 
hottest flame to understand it can, by small 
beginnings, today, in ten years be in a 
position to secure an opportunity which 
means wealth. 

Acetylene will, therefore, light a million 
homes. Great institutions will draw upon 
this source for their illumination. Towns 
and villages will glisten with the sunlight 
sparks of this marvelous illuminant. Light- 
houses, beacons and buoys will send far to 
sea the friendly, warning rays which make 
a safe path for the mariner. The engineer 
will light his giant mechanism in a broad, 
white pathway of light sent far ahead. 
The yachtsman will dine in luxurious and 
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brilliant surroundings, while the warm 
rays of his beacon lights protect him. 

Acetylene, through the oxy-acetylene 
blowpipe, will enter every manufacturing 
institution, whether it be in the city or in 
the country, whether it be metallurgy, 
milling or mining; in fact, wherever a 
broken shaft or cog or a boiler plate 
needs repair, and throughout the indus- 
tries of the world. It will be found upon 
the high seas, not only in the vessels of 
commerce, but especially on all the war 
ships of every sea, and ultimately every 
blacksmith shop must have the hottest 
flame in the world. 

The man who enters the acetylene in- 
dustry must enter it as he would a pro- 
fession. No ramification of the industry 
should be neglected. He should give it the 
studentship that must be given to law or 
medicine; he must be philosophical; he 
must be willing to grow with the industry; 
he must lay his foundations of knowledge 
so broad that he will be ready to grasp any 
new development the moment inventive 
genius brings it to the surface. It is safe 
to say that no man of the proper attain- 
ments, with the right fiber and quality of 
mind, could find in any field of enterprise 
today so many and so great opportunities 
as will be born of the application of an 
intelligent mind to the utilization of the 
best light in the world and the hottest 
flame in the world. Let them—those who 
seek opportunity—give consideration to 
this new but important and remarkably 
promising industry, for in it lies a straight 
road to success for any man who will de- 
vote himself to it. 


Announcement 


Mr. Philander Betts, who for some 
years has been the advisory engineer for 
the contract department of the Potomac 
Electric Power Company, has resigned his 
position and has opened offices in the Met- 
ropolitan Bank Building in Washington, 
D. C., for the general practice of consult- 
ing engineering. 

The illumination of the New Masonic 
Temple in Washington is among his latest 
work. 

Mr. Betts is a member of the A. I. E. 
E. and of the Illuminating Engineering 
Society. 
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Ingenious New Electric Fittings 
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In speaking of Kipling’s versatility, a 
critic once said: What can he do? What 
can he not do? Any one who has fol- 
lowed the development of the Benjamin 
line of electrical specialties will be very 
much inclined to apply this same expres- 
sion to the ingenuity of Mr. R. B. Benja- 
min, and better still than ingenuity is the 
fact that his productions are always thor- 
oughly practical. The illustrations below 
show some of his late devices, consisting 
Gia ‘very clever“ wireless Ycluster Saby 
which the position of the several lamps 
can be changed at will. Each socket can 
be turned independently on its central 
support, thus bringing any lamp into any 
position, from upright vertical to pendant 
vertical. The outline sketch shows its 
usefulness in cases where the lamps are in 
a confined position, as in a dome or bowl. 

Still another useful device is the can- 
opy switch shown below. This is entirely 
concealed in the ceiling canopy, and op- 








BENJAMIN ADJUSTABLE SOCKET CLUSTER. 
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erates by a single chain or cord dropped 
from the side. With this device it is pos- 
sible to turn out the lamps successively in 
a cluster, thus removing the only objec- 
tion ever raised in relation to this much 
used device—the inability to “turn it 
down,” so to speak. 





BENJAMIN CANOPY SWITCH. 


Progress of the Flaming Arc 
Lamp 


The general advantages of the flaming 
arc lamp are noted elsewhere in this issue, 
and also the rather curious fact that 
American manufacturers have been slow 
to take up the matter of constructing a 
lamp of this kind. This apparent delay, 
however, may very likely be simply the 
result of a desire to produce something 
better than the imported lamps, or, at 
least, something better adapted to Ameri- 
can conditions and practice. 

Dr. Haweis, an English writer of note, 
ence set forth the following epigram: 
“Some men are remarkable for the things 
they do, and some things are remarkable 
for the men that do them.” The “Victor” 
flaming arc lamp must certainly fall un- 
der one of these categories: it is put out 
by the Western Electric Company. Aside 
from this title to distinction, it is of de- 
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cidedly novel construction. The follow- 
ing description and illustrations are taken 
from the company’s bulletin: 





“VICTOR” FLAMING ARC LAMP AND 
MECHANISM. 
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PHOTOMETRIC DISTRIBUTION CURVE OF VIC- 
TOR FLAMING ARC LAMP. 


The lamp has a frame of the parallel rod 
type which we have used for many years 
with great satisfaction in many types of 
lamps. It will stand rough handling in 
transportation and installation without se- 
rious injury. It holds the parts securely 
in position and gives perfect alignment. 
It is composed of but four pieces, the iron 
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top, two brass guide rods and the bronze 
base. 

Cases are of copper polished or of steel 
japanned finish, and are of substantial con- 
struction. They are easily removed and 
when taken off give complete access to all 
parts of the lamp. This enables the at- 
tendant to examine all parts at any time 
without taking the lamp down. All parts 
used in the lamp are formed and mounted 
with special reference to facility of repair 
or replacement, are of the very best ma- 
terial and accurate in size and workman- 
ship. 

The Paraboloid globe adopted in this 
lamp is a new departure in lamps of this 
type. It is found to give most excellent 
results, improving the diffusion of light, 
presenting a large uniform area of illumina- 
tion, and reducing globe breakage. 


The Latest ‘‘ Wrinkle’’ in 
Sockets 


Our readers are already familiar with 
the “new wrinkle” in electric sockets, 
which consists of an improved mechanical 
construction by which the shell is held 
very much more firmly 
to the cap than by the 
old method, and which 
also has the very desir- 
able feature of allow- 
ing the key to be placed 
in any desired position 
after the cap has been 
screwed home. The 
latest improvement of 
this new “wrinkle” is 
a construction which 
covers up the indenta- 
tions, or wrinkles, 
about the top of the 
shell, thus giving the 
socket a finished ap- 
pearance without inter- 





IMPROVED fering with its mechan- 
“NEW WRINKLE” ical advantages. It 
SOCKET. would seem that, with 


this finishing touch, the 


‘socket is as near perfect in simplicity, 


strength, and appearance as it is possible 
for human ingenuity to construct. This 
socket is the product of the Bryant Elec- 
tric Company. 





American Items 


Book Review 


ELECTRICAL ILLUMINATING ENGINEERING, 
by William Edward Barrows, Jr., Mc- 
Graw Publishing Company, New York. 
216 pp. $2.00 net. 


Mr. Barrows is assistant professor of 
electrical engineering in the Armour In- 
stitute of Technology, Chicago, and the 
present book is made up of the collected 
and extended notes of former lecture 
courses given in the Institute. It is dis- 
tinctly a class room text-book. The sub- 
ject is divided into the following chap- 
cers 

Light and Color; Units of Illumination 
and Photometry; Photometry and Photo- 
meters; Spherical Photometry and Inte- 
grating Photometers; Standards of 
Illuminating Power; Incandescent Lamps; 
Arc Lamps; Flaming Arc Lamps; Vapor 
Lamps; Shades and Reflectors; Illumina- 
tion Calculations. 

Naturally the book contains no abso- 
lutely new material, its value resulting 
from the collection into a single small 
volume of the essential theoretical data 
pertaining to the subject. There is no at- 
tempt at simplifying or “popularizing” the 
subject, free use of the higher mathemat- 
ics being made in all cases where the the- 
ory of the subject is susceptible of math- 
ematical treatment. 

In some cases it would seem that the 
author has followed his source of infor- 
mation too rigidly, and thereby run coun- 
ter to the present usage in practical work; 
thus he says “The unit of illumination is 
the-meter; candice. *% 7“ ** Aihumination 
is occasionally expressed in foot-candles.” 
This is certainly an absolute reversal of 
American practice, and is likely to con- 
tinue so until the metric system comes 
into general use—a condition which is not 
yet in sight. He also uses the very pe- 
culiar term “lumen-candle,” which he says 
is the “unit of flux,” and then defines it 
by the definition which applies to lumen. 


Again, in the chapter on “Photometry and 
Photometers” he says: “Photometers may 
be classified in two general types; first, 
those depending upon visual acuity, and 
known as illuminometers, which measure 
the light by the ability of the eye to de- 
tect objects illuminated by it,” etc.’ This 
statement is not only incorrect, but most 
unfortunate, as it tends to give authority 
to, and spread the use of the error, and 
thus add to the confusion of terms which 
is already a serious handicap to the pro- 
gress of the science. The only instrument 
of the kind is one designed by Mr. Ryan 
for his own private use, and which has 
never been placed upon the market or be- — 
come generally known, Mr. Ryan himself 
ivlly recognizing its limitations; and even 


this was not called an “illuminometer,” 


but a “luminometer.” Later on the au- 
thor contradicts his own definition by de- 
scribing the “Marshall illuminometer,” 
which is an instrument in which the meas- 
urements are made by bringing the inten- 
sities of illuminated surface to an equal- 
ity. The term illuminometer has become 
fairly well established as applying to that 
class of portable photometers especially 
constructed for measuring general illumi- 
nation. The term is absolutely consistent 
and suggestive of its meaning, and forms 
a desirable addition to the nomenclature 
of the subject, and should not have its 
meaning distorted to suit individual 
tastes. 

As a class drill book, and to those who 
are at home with the higher mathematics 
and accustomed to think in mathematical 
terms, the book is of undoubted value, 
and as such supplies a place that has hith- 
erto been unfilled. 


The November number of Selling Elec- 
tricity is devoted especially to the Tung- 
sten Lamp, and contains the following 
contributions : 

Welding the Tungsten Filament, by S. 
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E. Doane; Smaller Bills at Higher Rates, 
by William S. Kilmer; Tungsten Row 
(Bennington, Vt.), by Frank B. Rae, Jr.; 
Tungsten Lamps in Waterville, Me., by 
W. S. Wyman; Introducing Tungsten 
Lamps into Minneapolis, by H. J. Gille; 
ive Useqotm welectors, by «W. J. Cady; 
Successful Renewing Schemes, by ‘L. D. 
Mathues; Tungsten Lamp Usage, by Al- 
bert J. Marshall; A Sectional Display 
Booth, by F. S. Root; What the Rating of 
an Incandescent Lamp Really Means, by 
T. W. Rolph; Tungsten—“The Electric 
Welsbach,’ by H. ‘Thurston Owens; 
Tungsten Lamp Clusters for Store Light- 
ing, by John G. Larned; Fighting Gas 
with Tungstens in Brooklyn: An Inter- 
view with M. S. Seelman, Jr.; Indirect 
Illumination, by A. D. Curtis. 


STREET LIGHTING, by Dr. Louis Bell: The 
Central Station, December. 


A somewhat comprehensive article on 
this important subject, in which foreign 
practices are contrasted with American. 
Like other of Dr. Bell’s writings, it is too 
succinct to bear being extracted. 


StorE ILLuminaTion, by Norman Mac- 
beth: Dry Goods Economist, November 
28. 


The second of Mr. Macbeth’s contribu- 
tions on this subject to this periodical. 
As in his previous contribution, Mr. Mac- 
beth does not confine himself solely to tell- 
ing what is good, but points out in a fear- 
less manner the various idiosyncrasies 
and “tricks of the trade.” Neither does 
he confine himself to “glittering general- 
ities,’ but gives in detail descriptions and 
results of actual installations. 


GASOLIERS AND ELEcTROLIERS, by “R”: 
American Gas Light Journal, Novem- 
ber 30. 


Shows how wooden construction may 
be adapted to gas fixtures. 


THE VALUE OF STREET LIGHTING, by H. 
T. Owens: American Gas Light Jour- 
nal, November 23. 


An illustrated article touching briefly 
on a number of points in this branch of 
lighting. 

ACETYLENE Town Ptiants, by Alton D. 


Adams: Municipal Journal and Engin- 
eer, December 2. 


Contains a large amount of useful sta- 
tistics. 


Tue ABsoRPTION-oOF¥LIGHT METHOD oF 
CALCULATING ILLUMINATION, by A. S. 
McEllister: Electrical World, Novem- 
ber :27, 


The writer “believes that a more use- 
ful relation is that connected with the 
absorption of light rather than the reflec- 
tion; that is to say, quite independent of 
reflection and counter reflection, the light- 
ing units within a room must produce 
the sum of the lumens absorbed by the va- 
rious surfaces. From this relation one 
can readily determine the total lumens to 
be generated in order to produce a cer- 
tain incident illumination, because from 
each surface there is a direct ratio be- 
tween the absorbed and the incident lu- 
mens.” 


LIGHTING OF THE Moore THEATER AND 
THE NEw WASHINGTON HotTEL at SE- 
ATTLE, by Louis P. Zimmerman: Elec- 
trical World, December 5. 


An illustrated description of these two 
installations. 


Foreign Items 


ComPILep By J. S. Dow. 


Ilumination and Photometry 


Bainville, A., SUR LE DANGER QUI PRE- 
SENTMENT LES SOURCES LUMINEUSES A 
GRAND RENDEMENT (L’ Electricien, No- 
vember 7). 


Granjon, A., Les Errets pe LUMIERE 
ARTIFICIALLE SUR LA VisIon (Rev. des 
Eclairages, November 15). 


Vogel, O., BLAU ODER ULTRAVIOLET? (Z. 
f. B., November Io). 


These three articles comment upon the 
subject of the effect of ultra-violet light 
upon the eye, etc. That by A. Bainville 
is a resumé of the recent results of Drs. 
Schanz and Stockhausen, as described be- 
fore the German Institution of Electrical 
Engineers. Granjon also discusses the 
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same work. He regards the suggestion 
that artificial illuminants in ordinary use 
ought to be screened with special glass in 
order to obstruct the passage of ultra- 
violet light, as uncalled for, but admits 
that special precautions are necessary in 
the case of sources that are known to be 
exceptionally rich in such rays. 

Vogel gives an interesting account of 
the development of sources for therapeutic 
uses; he contends that it is the blue 
rather than the ultra-violet region of the 
spectrum that is physically curative. The 
latter only irritates the outer surface of 
the skin and is unable to penetrate to any 
distance. 


Corsepius, N., THE MEASUREMENT OF M, 
Hemi. Seu. C. P., witH THE ULBRICHT 
GLoBE PHOTOMETER (Illuminating En- 
gineer, London, November). 


The author continues the description of 
his method of applying the globe to the 
measurement of mean _ hemispherical 
candle power of sources, by placing a 
special vessel so as to obstruct all light in 
the lower hemisphere. 


Trotter, A. P., ILLUMINATION, 1TS DISTRI- 
BUTION AND MEASUREMENT (CON- 
TINUED) Illuminating Engineer, Lon- 
don, November). 


The author continues his serial descrip- 
tion of different types of photometers. In 
the present instance, he describes the in- 
struments due to Rumford and Foucoult, 
and refers to some of the early work of 
the former. 


Bloch, L., DIE NEUSTEN FORTSCHRITTE DER 
BERLINER STRASSENBELEUCHTUNG UND 
IHR VERGLEICH MIT DEN BISHERIGEN 
BELEUCHTUNGSARTEN, (J. f. G., Novem- 
Bere7 yi | 


Describes the methods adopted for the 
illumination of the streets of Berlin by 
gas and electricity. The introduction of 
high pressure gas inverted incandescent 
mantles has greatly improved the condi- 
tion of the streets lighted by gas, while 
equal progress has been made in the elec- 
trically lighted streets by the introduction 
of flame arcs, especially a new type yield- 
ing a white light and utilizing vertical 
carbons. The article contains numerous 
diagrams illustrating the distribution of 
the illumination in the streets and is also 
accompanied by a useful table of the re- 
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sults of using the two illuminants. The 
author, however, states that it is not pos- 
sible to draw any general conclusion as 
to the merits of the two illuminants; each 
individual case calls for special considera- 
tion. 


Harrison, H. T., THE Cost oF STREET- 
ILLUMINATION (Jlluminating Engineer, 
London, November). | 


A simple account of some of the con- 
siderations underlying the calculation of 
the cost of street-lighting. The author 
gives some tables illustrating the candle- 
power and cost per 1,000 hours of dif- 
ferent illuminants, and the effect of spac- 
ing lamps at certain distances apart, etc. 


THE LIGHTING oF Buoys AND LIGHT- 
HOUSES AND BEACONS BY ACETYLENE 
(Illuminating Engineer, London, No- 
vember). 


AMERICA AND A Unit oF Lieut (J. G. L.,, 
November 10). 


Electric Lighting 


Bohm, R., Diz VorRSTUFEN von METALL- 
FADENLAMPEN (FElek. Anzg., November 
Hea 


Duschnitz, B., METALLSICHE LEUCHT- 
FADEN UND METALLFADENLAMPEN IN 
DER FABRIKATION UND IN DER PRAXIS 
(Elek. Anz., November 8, November 


10.)% 


Eichel, E., NEUERUNGEN DER AMERIKAN- 
ISCHEN BELEUCHTUNGSTECHNIK (Elek. 
Anz., October 22:and'25)). 


Flesch, M. L., L’EcLatrace ELECTRIQUE 
(L’Electricien, October 31, November 


ag 


"DIE NEUEREN BOGENLAMPEN CAS ores 
October 30, November 10, November 
20). 


All the above are articles dealing in a 
general and comprehensive manner with 
recent developments in electric lighting. 

Duschnitz, in the course of his article, 
mentions one rather curious discovery of 
the Auer Co. It was found that the fila- 
ments of metallic lamps tended to become 
warped in the course of manufacture, 
when in the soft condition. Eventually, 
it was found that this was due to the 
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action of the earth’s field on the filament 
when carrying a current, and, therefore, 
in a soft, plastic condition. In order to 
guard against this effect the company in 
question have taken out a patent cover- 
ing methods of neutralizing the effect of 
the earth’s field by surrounding the appa- 
ratus with heavy iron material, etc. 


THE GERMAN TAX ON GAS AND ELEC- 
TRICITY (Elec. Engineering, November 
Lec ea Dee October-30%: Lekl. Zs, NO- 
WempDerial2 ): 


Dig STEUER AUF LEUCHTGAS UND ELEK- 
TRISCHE ENERGIE IN ITALIENE (Fasolt, 
Eel 2, .NOVember 1G): 


These two references deal with a mat- 
ter that has been causing much discussion 
German Government to put a tax on gas 
and electricity and illuminating apparatus. 
A tax of about 34 pfennig per cubic metre 
of gas, and the same sum per unit of elec- 
tricity is anticipated, and a charge of I0 
pfennigs and upward is to be placed on 
incandescent mantles and glowlamps, ac- 
cording to the candle power. The tax has 
given rise to much opposition in the tech- 
nical press representing gas and elec- 
tricity, as it is considered that the develop- 
ment of the industry will be hampered; 
it is also urged that it is undesirable to 
encourage people to be parsimonious in 
the use of light. 

The article by Fasolt discusses the ef- 
fect of a similar tax in Italy, which he 
finds to be unsatisfactory in action and 
hampering to the growth of the industry, 
especially as regards cooking and heating 
by electricity. 


Dig FERNSCHALTUNG UND FERNUBER- 
WACHUNG DER OFFENTLICHEN ELEKTRIS- 
CHEN BELEUCHTUNG IN BERLIN (E. T. 
Z., November 5). 


INSTALLATIONSMATERIAL FUR BELEUCH- 
TUNG VON BERGWERKEN (Schreiber, E. 
eee NOVembers 5). 


The author discusses the design of elec- 
tiicdimuixtines lamps, .etc., for. use. in 
mines. He advocates that all lamps should 
be surrounded both by a stout glass en- 
velope and by a wire cage. 


WIRING For 25 Votts (Elec. Engineering, 
October 29). 


ProGress IN Evectric LicHTING By ME- 
TALLIC FILAMENT Lamps (Electrician, 
November 13). 
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THe Exvecrric Licut Situation, THE 
FUTURE OF THE FLAME Arc. (Gas 
World for November 14 and 21). 


Gas Lighting, Etc. 


Haber, F., UEBER pIE BUNSENFLAMME (Z. 
f. B., November 20). 


A study of the action of the Bunsen 
flame with reference to its use with in- 
candescing material. 


Schilling, E., BericHT DER KomMIsSION 
FUR DIE GASBELEUCHTUNG VON WAREN- 
HAUSERN (J. f. G., October 31). 


Schmann, ERGEBNISSE voN BELEUCHTUNG- 
SWESEN (J. f. G., October 24). 


Describes the results of some tests of 
the illumination by gas lighting in the 
streets of Munich. The author also gives 
some particulars of the illumination in 
schools lighted by inverted gas lights. He 
states that “semi-diffusing” illumination 
is desirable and preferable to relying en- 
tirely on the light reflected from white- 
washed ceilings because the illumination 
from the latter soon deteriorates owing 
to the deposition of dust. 


A GERMAN Tax on LicutT (G. W., Octo- 
ber 31, November 7; J. G. L., October 
27, November 3, November 10; J. f. G., 
October 24, October 31; November 7, 
November 14). 


The number of references to this mat- 
ter will suffice to show that the gas press 
is taking as much interest in the proposed 
system of taxation as the electrical 
journals. 


THe Bamac DIsTANcEe GAs-LIGHTER (G. 
W., November 14). 


SELF-LIGHTING INCANDESCENT MANTLES 
(G. W., November 2r). 


GAS TAT THE EKRANCO-BDRITISH EXHIBI- 
TIONM( errant. November 23). 


New Ourpoor Lamps (J. G. L., Novem- 
Det 7 Je 


UNVERASCHTER INVERTGLUHSTRUMPF (Z. 
f. B., November 10). 


BELEUCHTUNG MIT FLUSSIGEN LEUCHT- 
MATERIALEN, ETC. (Z. f. B., Novem- 
Deion 
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SAN FRANCISCO, CAL.—The lighting 
committee of the Merchants’ Association, af- 
ter a thorough inspection of the different 
sections of the city relative to the needs of 
the districts for adequate street lights, has 
been authorized by the board of directors of 
the association to prepare a plan for a sys- 
tem of lighting it recommends, together with 
a map of the city, on which shall be indicated 
the number and kind of lights and the loca- 
tion recommended. The map is to serve the 
supervisors as a guide where street lights 
are mostly needed whenever the city’s funds 
will permit of installing lights in the sec- 
tions which are now neglected. The work 
is planned by a competent lighting engineer. 
The map will also indicate the locations and 
business streets in which ornamental lamps 
are to be installed if the merchants and 
property owners will supply the ornamental 
poles. 


ESCANABA, MICH.—Escanaba reports a 
profit of $18,000 from its. municipal lighting 
plant for the last fiscal year, and it serves 
consumers at rates less than those charged by 
the private corporation which formerly sup- 
plied electricity to the city. The explanation, 
of course, is that the private corporation 
would not have been content with $18,000 
profit. 


improving the appearance of the business 
and shopping district, as well as providing 
every protection against accident from faulty 
insulation, Commissioner of Public Safety 
Harlow C. Clark is preparing for the re- 
moval of a number of wooden poles in that 
section now used by the Syracuse Lighting 
Company for its wires. The plan he has 
mapped out contemplates the removal of all 
wooden poles in. the downtown district where 
the company carries its wires through un- 
derground conduits, these to be replaced 
with iron poles from which will be suspend- 
ed the arc lamps. These iron poles are to be 
of the shape known as the “gooseneck,” and 
will each support one arc. 


SYRACUSE, N.Y.—For the purpose of 


NEW YORK.—A new system of illumina- 
tion is being installed along Riverside Drive 
and in Riverside Park, which is declared to 
be a great improvement over the old method 
of naphtha lighting. Other important road 
and driveways and thoroughfares will be 
lighted by the new system, known as the 
Tungsten. It has been tested by the city of- 
ficials and found to be desirable for high- 
way illumination. 


BANGOR, ME.—Bangor now has 450 
street lights to illuminate the highways and 
byways of the town after dark. and of the 
whole number 150 are tungstens, one-third of 
the whole number. There are yet a few of 
the old carbon filament lights in use in this 
city, as they are still doing good service, and 
the city electrician believes that it is econ- 
omy to let them burn out rather than replace 
them while they are still good. The tung- 
stens that are used by the city in street 
lighting are 60 candlepower. 


EASTON, PA.—The Easton Gas and 
Flectric Company is about to purchase a 
very large movable, spectacular electric sign 
and place it in a conspicuous location. Be- 
sides erecting the word “Easton,” the com- 
pany wishes to add a short inscription. It 
wants the people to suggest a fitting expres- 
sion—a slogan or watchword to add to this 
sign Some say make it read “Easton 100,- 
000 in 1910”; others say “Come to Easton.” 
Detroit’s motto is “In Detroit, life is worth 
living.’ Scranton says “Watch Scranton 
Grow.” Denver says “Boost for the city 
of lights.’ This sign is to be erected and 
paid for by the company. It is to burn from 
dusk to midnight, every night in the year. 
The company asks the “get together co- 
operation” of the people to suggest a slo- 
gan and mail it to the company—the more 
the better. A committee of Easton’s repre- 
sentative business men will decide upon 
which is the most effective slogan. 


~ 
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Light and Truth 





“In vino veritas,’ runs the old proverb—“ in wine there is truth.’ In luci veritas 
expresses equal truth in nobler form—in light there is truth. 

There are few words in the English language whose literal and metaphorical 
meanings are so nearly akin. To have light on a subject is to have the truth concerning 
it, and to illuminate a physical object with physical rays of light is to bring out its true 
physical existence—its material truth. ; 

The importance of this fact, and the value of the association of the two ideas, 1s 
something to which every merchant should give thoughtful consideration. A brilliantly 
lighted store carries with it the positive, though unconscious conviction of honesty 
and fair dealing. Where there is light there is manifestly no desire to conceal. Merchan- 
dise that is displayed in the full rays of the modern light-source 1s literally exposed to 
the light of truth. | 

Sincerity is expressed far better in actions than in words. The invitation to 
“look for yourself” which is vividly written wherever a brilliant light shines is a more 
potent guarantee of sincerity and honesty of purpose than all protestations of word 
or pen. 

Just as surely as you walk with caution in dark or dimly lighted places, so you buy 
with caution in the dimly lighted store. 

Some merchants, recognizing this general truth, have used “the daylight store 
as an advertisement: with modern illuminants there is no excuse for any store not 
being a “ daylight store.” 

An ample and generous use of light is a many-sided virtue; it attracts the pur- 
chaser by its air of hospitality, wins his confidence by its manifestation of sincerity, and 
satisfies his sense of justice and fairness by its searching revelation of the truth. 


Let there be More light! 


C.K. Cltctt 
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STREET IN TOMSK—THE ELECTRIC LIGHT HAS SUCCEEDED THE OLD KEROSENE LAMP. 


Illumination in Cibiria (‘‘ Siberia ’’) 
And as a Market for American Lighting Supplies 


By L. Lopiran. 


An occasional foreign article on illumi- 
nation in other out-of-the-way countries 
of the globe, cannot fail to interest. To 
make it, at the same time, of commercial 
value to the trade—as showing possible 
markets for their goods—more than doubles 
this interest. Hence the present paper. 

* * * 

The proper, official, and native spelling 
of this vast northern portion of Asia, is 
Cibiria (from Russ. Cibipia), and that 
spelling has been adhered to throughout 
this paper—in accord with our own Wash- 
ington Board-of-Geografic-Names’ recom- 
mendation to spell topographic and geo- 
_ graphic names, so far as practicable, in the 
native vernacular. Of course, the reader 
is free to spell as he pleases: I am only tell- 
ing him the right way. The incorrect “ Si- 
beria”’ is an ignorant aping of the French 
corruption “ Sibérie.” The Gallics are no- 
torious for polluting anything from morals 
to names. 


Cibiria is a region which has completely 
escaped the gas age. Gas-lighting has never 
been known there. A quarter-century ago, 
when there was some notion of installing 
gas retorts in a few Cibirian towns, the 
news began to appear in the local papers of 
the successful operation of central stations 
in Europe and America. Then the thought 
was, “might as well try the new light, if 
trying any.” So, after a few years, the 
machinery was laboriously imported thou- 
sands of miles from Teutonia and France 
and Helvetia, via the Ural Mountains. 
Much of it took over one year of transport 
to reach the towns of eastern Cibiria. The 
municipalities in each case shouldered the 
cost, as no private individuals would take 
the risk. 

The first lighting was arc-lighting for 
the streets. Then bulbs were put into some 
of the public buildings, the opera and other 
edifices ; finally, many private residences in- 
stalled lamps and took current liberally, sc 
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CHURCH CAR ON TRANS-CIBIRIAN RAILWAY. 


that the town-owned centrals became pay- 
ing properties. 

Along with this progress, came the iso- 
lated plants—commercial firms at Ipkytck 
(pronounced Irkutck), Tomc¢k, Bladibogtok, 
Xabapobck (pronounced Kabadobck), En- 
ecei (and half-dozen other word-splitting 
towns) installing their own private plant, 
but not furnishing current to outsiders. 
Most of these I saw over a decade ago— 
and model little plants they appeared, too. 

The fuel used is, or was then, wood; to- 
day, oil may be used, as the tank-cars now 
run through from Batym, South Russia, to 
all points on the trans-Cibirian—long, 5000 
to 7000 mile trips. There is no coal. Ci- 
biria has vast water-power available, but 
nobody so far has cared to venture the 
initial heavy outlay to utilize it for light 
and power. 

“Tome-made” vapor gas for the gaso- 
line lamps (table and store use) is confined 
to many of the homes of the natives in the 
towns—and this was the beginning of the 
mantle in Cibiria. The danger of these gas- 
oline lights, however, led to the adoption of 
the French kerosene-incandescent lamps— 
using (after a little heating) the ordinary 
oil. 

Street-lighting in Cibiria is a combination 
of the “sublime and the ridiculous ”—the 
arc-light towering above the homely oil- 


lamp in its lantern on a wooden stump. 

In the villages, oil and home-made tal- 
low-dips are the illuminants. The purity 
of those dips may be judged from this, that 
I have seen the Cibirski housewife, when 
wishing to enrich the soup, drop three or 
four of the candles into the steaming soup- 
tureen—wicks and all—in full view of 
everybody at table; give the contents a few 
stirs, and en suite ladle the savory chi into 
the plates of the guests. This is as natural 
an incident as if ’twere an American house- 
wife adding a little more salt to the soup. 
Izbochiks (cabmen) on some of the town 
streets you may occasionally see, while 
waiting around, taking the candle from one 
of their lamps, and nibbling it from one 
hand, while munching a chunk of brown 
bread held in the other. 

If having no fat for making dips, the 
Cibirian leaves the giant stove-door open 
for nocturnal illumination; or may stick a 
pine-knot into some crevice in the timber 
walls, and thus fill the place with noxious 
fumes and smutty particles. If having the 
choice of that “ light,’ or darkness, I would 
prefer the latter always. A more disagree- 
able illuminant than the pine-knot it would 
be hard to invent. 

There is not a single firm in Cibiria mak- 
ing a specialty of lighting fixtures, supplies, 
accessories, etc. The local hardware people 
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and general importers have met the Cibiri- 
aks’ need so far. Such, at least; was the 
status a decade ago; but if there are to-day 


more than half a dozen small illuminating- . 


supply concerns in the land, it is because 
Cibiria has “looked up some” since the 
writer’s prolonged tour there over a decade 
ago. The trans-Cibirian railroad is now 
opening up the country, and United States 
illuminating machinery and supplies makers 
siotide. come in’ tor a~share of it... And 
it is the mission of this single short illus- 
trated article to take a hand therein—or 
try to. 
x * * 


The only lighting supplies furnished by 
America to Cibiria have been a few thou- 
That a big market 


sand Rochester lamps. 
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exists, may be judged by this article and 
its illustrations. RST SA 

The Rhinlanders—and the Gallics, too, 
for that matter—have a habit of counter- 
feiting the American lamps; removing 
every trace of original makers’ and pat- 
entees’ names and metal labels; and sending 
them out as their own “ Deutsch-Ameri- 
can” goods, but still they are cute enough 
not to put their own firmname on the arti- 
cle—for a couple of reasons: it might get 
them into litigious trouble with the original 
makers; and, is case of breakdown or fail- 
ure after being in use some time, there is 
no standing makers’ name on the lamp to 
warn others against purchasing from them 
—it is convenient, even, to repudiate all 
knowledge of the goods; and having got 
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their money, the sellers don’t care, but go 
on making other victims. 

The simple utilization of the postal serv- 
ice, in the sending of your ordinary Ameri- 
can catalogues thereby, is the best, as a 
starter. There is no need to go to any ex- 
pense getting out a special foreign-language 
catalogue either for Cibiria or Russia—or 
any other part of the globe. I know the 
contrary is often done, but the expense of 
translation and reprinting is so heavy, as to 
often result in a heavy loss. Importing 
firms in all countries have sufficient intelli- 
gence and linguistics—either personally, or 
among one or another of their associates or 
employés—to get through any catalogue, no 
matter if in American, Gallic, Teutonic, or 
Iberic (or from whatever country the cata- 
logue hails). 

Of course, illustration of catalogues is a 
most important factor: It is the nearest ap- 
proach to a universal “esperanto” (as the 
latest and most hopeful idea of a world’s 
language has been named). But, there—il- 
luminating and machinery catalogues, 
American, are usually lavishly illustrated, 
and no fault can be found with them on 
that score. 

Addresses of Cibirian importers can be 
obtained from any of the half-dozen inter- 
national directories making a specialty of 
listing all the trades of the globe. 

To prevent*delay occasioned by price- 
inquiry from a distant market (where no 
price-statement appears in catalogue), it is 
well to inclose a separate pricelist, ex- 
pressed in American currency, just as if 
intended for domestic inquiries. Some 
firms are liable to incur needless expense 
sending out a statement of prices expressed 
in the currency of the country where the 
goods are shipped to, but this is sheer 
wasted effort. Business importers and ex- 
porters all the globe over have sufficient 
knowledge of the world’s exchanges to 
promptly figure out the ratios of dollars 
and dukats, florins and franks, pesetas and 
piastres, rubles and koneki, marks and mara- 
vedis, onzas and onzarons—especially with 
the aid of the ever-handy booklet of the 
moneys of the universe. 

There being no reference agencies of the 
Dun or Bradstreet type in Cibiria and Rus- 
sia (with the exception of big cities like 
Mockba and Peterburg), the conditions of 
trade should be always on a purely cash 
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basis. American firms act wisely in fol- 
lowing the lead of British exporting-to- 
Cibiria concerns, who stipulate for cash on 
production of shipping documents. The 
French do the same; but the long-credits 
of the Teuton merchants have lost some 
trade to the former—and a good deal of 
money to the latter: Since the Cibiriak 
long-creditor is very prone to degenerate 
into a “never-pay-up’r.” I know whereof 
I speak, having passed a couple of years 
traversing the vast Russian Asiatic domin- 
ions, from the Pacific overland to Polonia. 
Better let “the other fellow” get the order 
than give credit to the Slaf importers of 
Cibiria. 

Illuminating machinery and supplies ex- 
ported to Cibiria have naturally a rough 
road to travel; packing to suit is in order, 
therefore. I have seen American packing 
as received, or in transport, in most all 
climes, and can pronounce it “all right.” 
Complaints that arise of damaged goods 
received, are largely due to the handiwork 
of customs’ employés and _ forwarding 
agents, who rarely repack, after inspection, 
as they found things. Consequently on for- 
warding into the interior, the goods, due to 
this negligence, are sometimes received in 
indifferent condition. |< 

To mitigate this evil, various heavy-ma- 
chinery American exporters send their own 
man along, who sees to the proper repack- 
ing of goods, and accompanies them 
through to destination. The entire cost of 
this, with return-journey, is charged, as per 
arrangement previously made, to the pur- 
chaser. When it is represented to him that 
it would be to his advantage to pay the 
extra cost of the—as he is termed—guaran- 
teeing-mechanic (who is ever on the look- 
out to guard against breakage; to see to the 
proper erection of the machinery; and, be- 
fore he leaves, to see everything running 
smoothly), the buyer usually cheerfully 
accedes to this increased item of cost. The 
figure is always arranged in advance, as 
just noted, and often calculated to a nicety. 
And a pretty stiff increase it is, too, some- 
times ! 

The guarantee-mechanic is often a high- 
ly advantageous institution to the exporting 
firm, since he is usually interested in being 
keenly on the qui-vive for yet more business 
for his firm en route, and in the countries 
visited. 
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The Progress of Tungsten Street Lighting in the 
City of New York 


By H. Tuurston Owens. 


Tungsten lamps have been in use in the 
City of New York for over a year and now 
number about 2000, which is only a small 
item when one considers that the total num- 
ber of lighting units is in round figures 
68,000. 

The city consists of five boroughs, Man- 
hattan, the Bronx, Brooklyn, Queens and 
Richmond, and the lighting is principally 
done by means of electric arc lamps and 
mantle gas lamps, although a number of 
electric incandescent and mantle naphtha 
lamps are also used. The two latter types 
have been used in parks and outlying coun- 
try roads where gas mains have not been 
extended. | ata 

During 190Z7 a few tungsten lamps were 
installed in thé Borough of Queens, and 


over 1000 more during 1908; the 50-55-watt. 


series type has been used for the majority 
of installations, but where the traffic is 
heavy the 75-85-watt type is used. The 
equipment-consists of pole lines with bracket 
attached to pole, as shown in Fig. 1, the 
reflector consisting of white porcelain 
enameled steel, and the lamp located about 
15 ft. high. They have displaced mantle 
naphtha lamps. 

The conditions in the Borough of the 
Bronx are similar to those in Queens, but 


eipe. 


the work of installing tungsten lamps was 
not started until late in the fall, and com- 
paratively few have been installed. 

Until recently only electric lamps have 
been used in the Borough of Richmond, 
and the lighting has been very unsatisfac- 
tory, owing principally to overloaded lines. 
The are lamps, which number over 600, 
were changed from 325 to the 450-watt 
type, which is the standard wattage in the 
city, but the incandescent lamps, which 
number nearly 4000, were of the carbon 
filament, 90-100-watt type, shown in Fig. 2. 
Outages due to breakage have been con- 
siderable, and the following method was 
devised to overcome this obstacle: Two 
lamps were placed upon each bracket, one 
below the. reflector and one above in a wire 
When the lower lamp goes out the 
upper one is automatically cut in. The the- 
ory is all right, but in practice not a suc- 
cess, as the amount of light given by the 
upper lamp is a neglible quantity. Re- 
cently some 300 mantle gas lamps have 
been installed, displacing a like number of 
incandescent electric lamps. The re- 
mainder of these lamps are being changed 
to 50-55-watt tungsten, the equipment being 
similar to those in the Borough of Queens 


(Fig. 1). 
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In the Borough of Manhattan electric 
incandescent lamps have only been used for 
special purposes, such as entrance lamps 
before buildings, signal lamps on bridges, 
and in ‘one: small park... Practically all of 
the park lighting has been done by mantle 
naphtha lamps and electric arc lamps. The 
electric lamps in this borough are supplied 
by underground service, and are principally 
multiple D. C. units. The first installa- 
tion of tungsten lamps was in Riverside 
Drive Park, replacing mantle naphtha 
lamps. The posts were supplied by the 
city and are of the type known as “ boule- 
vard.” The lanterns were supplied by the 
electric company, having been specially de- 
signed for the purpose for which they are 
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used. The lamps are 75-watt D. C. and, 
being placed in a pendant position, with 
the base of the lamp above the bottom of 
the white porcelain reflector. The enclos- 
ing globe is of clear glass and the dome of 
green colored glass, shown in Fig. 3. All 
wires are placed underground in flexible 
lead-sheathed cables. The lamps are con- 
nected in such a manner that six or more of 
them can be controlled from one point. 

It is probable that all of the carbon fila- 
ment incandescent lamps will be changed 
to tungsten, and also many more of the 
mantle naphtha lamps, so that New York 
will then have the largest installation of 
tungsten lamps in the country, if not in 
the world. 


Proposed Improvements for the Lighting of Pennsyl- 
vania Avenue, Washington 


By WALTER C. ALLEN. 


Considerable attention is being given to 
the question of improving the street lighting 
conditions in the District of Columbia, par- 
ticularly with reference to the most impor- 
tant of the business and residence streets. 
In a recent report to the Commissioners of 
the District of Columbia, I submitted three 
plans for the improvement of the lighting of 
Pennsylvania avenue from the Capitol to 


the Treasury, two of which involve some 
novel features. This particular stretch of 
street is in some respects unique among the 
thoroughfares of the world. It stretches in 
a straight line from the White House to the 
Capitol. The avenue is 160 ft. wide, with a 
roadway 10g ft. Betweenthetwo points named 
there are two large Government buildings, 
the post office department and the municipal 





le FIG. I.—ISLE OF SAFETY, MARKET STREET, SAN FRANCISCO. 
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streets. In these parks are located statues 
of Generals Sherman, Hancock, Rawlins, 
Benjamin Franklin, Governor Shepherd of 
the District of Columbia and the Peace 
Monument. The Botanical Gardens, in 
which the impressive memorial to General 
Grant is now being erected, is also adjacent. 
Six large hotels are located within this dis- 
tance. The avenue is lined on both sides 
with large sycamore and Oriental plane 
tFces: 

The first plan contemplates the construc- 
tion of isles of safety, approximately 6 ft. 
wide and 50 ft. long, placed at the regular 
stopping points of the street cars, on which 
lamp-posts carrying flame arc lamps will be 
erected. This brings two isles at opposite 
sides of each street intersection, and by 
locating the lamps at the ends of these isles 
farthest from the center of the intersecting 
street gives an average separation of 140 
feet. When the distance between intersect- 
ing streets makes it necessary, intermediate 
lamps are planned, to be surrounded by cir- 
cular curbing 6 ft. in diameter. By this 
arrangement two rows of lamps will be 
placed down the center portion of the ave- 
nue, the lamp spacing being in no case over 
180 ft. These lamps are to burn only dur- 
ing the first half of the night, and will be 
supplemented by direct current multiple en- 
closed arc lamps placed at the curbs in line 
with the trees where the shadows from the 
latter are too dense. The existing corner 
lamps at the curbs will be extinguished 
during the first half of the night, but 
will be lighted when the central lamps are 
put out. 

A suggestion for the design of these isles 
of safety is found in the type introduced on 
Market street, San Francisco, some three 
years ago (see Fig 1). For Washington, 
it is recommended that the lamp-posts be 
of a fairly ornamental pattern, purchased 
and erected by the municipality. 

The second plan submitted by Mr. Allen 
involves the use of magnetite arc lamps in- 
stead of the flame arcs, should the cost of 
the latter be considered too high, but to 
secure the desired illumination, it is recom- 
mended that two magnetite lamps be hung 
on each post. Otherwise this plan is the 
same as the first. 

The third plan is a substitute for the other 

FIG. 2. two, and is recommended only in case the 

possible objections to the erection of the 

building of the city. There are seven tri- isles of safety in the roadway cannot be 
angular parks formed by intersecting overcome. 
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Illuminating the Country Home 


By A. Cressy Morrison. 


The question of the source of illumina- 
tion for the country home is usually lim- 
ited by the location, so that neither elec- 
tricity nor city gas can be given considera- 
tion. The usual method of illumination is, 
of course, kerosene. Candles still survive 
for minor uses, but the serious installation 
of a lighting system involves several in- 
teresting questions. 

It is necessary above all things that the 
illuminant selected shall be safe. It must 
also be economical, healthful and reason- 
able in cost of installation. The illuminant 
selected should also be adequate in candle 
power, convenient and the quality of the 
light should be agreeable to the eye, cleanly 
and instantly available. 

Acetylene seems to answer these require- 
ments in every respect. The safety of the 
modern acetylene system of illumination 
has been demonstrated by the adoption of 
new rules and regulations by the National 
Board of Fire Underwriters, which permit 
the inside installation of acetylene gener- 
ators. The new rules were based upon the 
investigation of the Board of Engineers 
of the National Board of Fire Underwrit- 
ers, who reported to the Executive Commit- 
tee that acetylene, as installed under the 
rules and regulations of the National 
Board, was safer than the illuminants 
which it replaced. 

Acetylene has advantages of safety which 
are not considered from an insurance 
standpoint. City gas practice is used in 
piping, and the heat generated by the small 
acetylene flame is but little more than one- 
tenth the heat generated by ordinary city 
gas, and in about the same ratio of one- 
tenth in comparison with kerosene. Kero- 
sene, of course, is a movable unit, as are 
candles, so that danger to life from the up- 
setting of movable units is in the case of 
acetylene eliminated. 

Acetylene has no poisonous quality what- 
ever, and there is absolutely no danger from 
asphyxiation, no case of this kind having 
occurred throughout the world. The quan- 
tity of acetylene escaping into a room 


through a %%-ft. burner is so small that 
danger from explosion from this cause is. 
eliminated, and the perfection of the acety- 
lene generator as now constructed under 
the direction of the Board of Engineers of 
the National Board of Fire Underwriters, 
is acknowledged to be such that it is me- 
chanically safe and practically fool proof. 

Calcium carbide is not a hazard, whereas 
liquid hydrocarbons are a source of con- 
stant danger. Hence the question of safety 
is well settled by the expression of the 
most authoritative body that could be called 
upon to consider the subject. 

The very small flame of acetylene and 
its extremely high candle power in propor- 
tion to the consumption of oxygen makes 
acetylene the most healthful of illuminants, 
with the possible exception of electricity. 
In this respect there is no comparison with 
kerosene, gasoline, candles or city gas, as 
acetylene is far and away the most hygienic. 

A ¥%-ft. burner of acetylene gives ap- 
proximately 25 candle power of illumina- 
tion. Acetylene has all the conveniences of 
city gas, and methods of ignition which 
are adapted to city gas can be applied with 
equal facility to acetylene. 

The question of the cost of illumination 
is settled by the fact that it compares favor- 
ably with city gas burned in an open flame 
burner at $1 per 1000 cubic feet. The basis 
of this estimated cost is plain. One hun- 
dred pounds of calcium carbide costs $3.75. 
Allowing 25 cents for freight, this leaves 
calcium carbide 4 cents per pound. While 
calcium ‘carbide -will yield 95. cu, “ft. of 
gas per pound under laboratory conditions, 
the Government guarantee is that it shall 
yield at least 434 cu. it. in a generator. 
Estimating that only 4 cu. ft. are yielded, 
the cost per 1000 cu. ft. would be $10.00. 
Professor Pond, in his recent work on 
acetylene, credits.it with 12% times the 
illuminating power of city gas. It is, there- 
fore, seen that there is a wide margin al- 
lowed, both in yield of carbide and in the 
yield of illumination, when the claim is 
made that it equals city gas at $1 a I000. 
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It compares favorably, candle power for 
candle power and cost for cost, with 
kerosene, as acetylene in a clean burner 
is always burned under the best condi- 
tions, whereas kerosene is seldom burned 
in a perfectly trimmed lamp. Therefore, 
acetylene is economical for the country 
home. 

Questions arise as to the use of acetylene 
for cooking. When compared with city 
- gas in the city, burned in an ideal gas stove, 
it costs considerably more, but in the 
country home the convenience of acetylene 
for use in the gas stove, especially in sum- 
mer, and the fact that all the arguments in 
favor of the city gas stove, as regards waste 
of coal, cost of kindling, which make the 
city stoves of such marvelous advantage 
economically, apply, so that the use of 
acetylene for cooking as an adjunct to the 
main system and as an adjunct to the coun- 
try home is unequaled. 5 

The cost of the installation of acetylene 
here becomes of a great deal of interest. 
Taking an average country home of from 
seven to ten rooms, furnished with care- 
fully designed and well polished gas fix- 
tures, the cost of installing acetylene would 
be about as follows: A 25-light generator, 
and by this is meant a generator capable of 
producing, with one charge, sufficient acety- 
lene.to burn 25 lights, giving approximately 
25 candle power for ten consecutive hours, 
would cost $120.00. The burners would 
cost $5.00; the fixtures, including glass 
ware, $35.00; the piping, $30.00; freight, 
drayage and incidentals, $10.00. A gener- 
ator of double capacity—that is, a 50-light 
generator, has many distinct advantages, in 
that it will generate sufficient acetylene so 
that the question of recharging will occur at 
double the intervals; and, further than that, 
should it ever occur that all the lights were 
lit at once, there would be no danger of the 
supply of acetylene being exhausted. Such 
a generator would cost $50.00 more—that 
is, $170.00—making the toal cost of an 
acetylene plant of the highest quality for 
a country home $250.00. 

The figures given above are based on the 
assumption that very artistic fixtures and 
good glass ware will be adapted for the bet- 
ter rooms, and that simple but artistic fix- 
tures and first-class glass ware shall be used 
throughout the rest of the house. The pip- 
ing is ordinary city gas piping. 


erator is merely slacked lime. 
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The installation of the piping and fix- 
tures can be accomplished by an ordinary, 
careful workman, and can be done in from 
three to five days and in such a manner that 
the piping is not visible, nor will the intro- 
duction of an acetylene system incon- 
venience the family. 

The acetylene generator is shipped com- 
pletely set up and has no intricate parts to 
be adjusted. It can be placed in the base- 
ment or in a separate building if so desired. 
Generators are usually accompanied by 
complete instructions, which are so simple 
that they can be followed by any ordinary 
workman without difficulty. 

It has been found in actual experience 
that a house which is equipped with 25 
burners will not burn on an average more 
than two burners at a time, and according 
to the season will use these burners for only 
a few hours each day. A 25-light machine 
has therefore practically 250-light hours, 
and should last without recharging for ten 
days or two weeks, and often longer. 

A larger capacity machine, such as is 
described as a 50-light machine, would 
probably need recharging, under ordinary 
conditions, about once a month. 

The recharging is accomplished by very 
simple means, and the residue from the gen- 
This has 
been found useful for all the ordinary pur- 
poses for which lime is used, including that 
of fertilization, and in this direction has 
proved very valuable for the garden. 

It is, therefore, possible by the use of 
acetylene to have a complete individual 
lighting plant always ready for instant use. 
In the country all the conveniences of city 
gas, with many advantages over city gas, 
can be had by the country dweller to-day in 
acetylene illumination, the nearest approxi- 
mation to sunlight yet devised in artificial 
iHumination, with a distinct advantage as 
regards safety, at a moderate cost and to 
his infinite satisfaction. 

Some 150,000 installations in country 
homes throughout the United States are a 
demonstration of the appreciation with 
which these facts have been received, and 
it is notable that wherever acetylene has 
been introduced into a community, the 
neighbors and residents who can afford a 
private installation have hastened to secure 
the advantages which each initial unit so 
clearly demonstrates. 
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Some Examples of Faulty Store Illumination 


The most expensive goods are not always 
the best. Every one has had experimental 
proof of this fact to a greater or less ex- 
tent, and the truth of the statement applies 
to lighting installations as well as to mer- 
chandise—a fact which can be easily proven 
by even a casual inspection of a majority 
of the new stores in the business section 
of Fifth avenue, New York, from Madison 
square to Forty-second street. This is the 
exclusive society shopping district of the 
metropolis—the section where even the 
name of the firm or proprietor in the daint- 
iest of gold letters is considered a vulgar- 
ity, and where the eyes of the hoi polloi 
are rigorously excluded at night by draw- 
ing down the shutters. These things will 
go in a metropolis, where millionaires are 
as plentiful as huckleberries (when stocks 
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are up), but let no misguided merchant in 
a smaller town be deceived into emulating 
this example. 
The most fashionable dry good store— 
not a “department store,” mind you—of 
the city is located at the corner of Fifth 
avenue and Thirty-fourth street. It occu- 
pies an enormous new building extending 
over nearly the whole block, and is of re- 
cent construction. Both the exterior and 
interior architecture is severely plain and, 
so far as it can be classified, is an adapta- 
tion of the classic Greék.* ~The<interior 
finish is entirely in white plaster. There 
is a large central court above the first floor 
extending to the roof. The illumination 1s 
by inclosed arc lamps suspended by chains 
and fitted with specially designed bronze 
casings and frosted alabaster globes. The 
design is shown in Fig. 1. These lamps 
are hung about 12 ft. from the floor and 
about the same distance apart, on the first 
floor. Brackets having three cornucopia- 
shaped arms holding incandescent lamps in 
an upright positon are placed around the 
court at the different floors. The differ- 
ence in color between the arcs and incan- 
descents is, of course, very apparent, the 
latter looking yellow and sickly. The dec- 
orative treatment of the arc lamp is suc- 
cessful to a high degree, but the general 
effect of the installation is far from pleas- 
ing. The lamps are decidedly the most 
conspicuous feature of the room. It is im- 
possible for the eye to get away from them. 
They strike it at every turn and distract and 
hold its attention. There is ample intensity 
of illumination on the counters and the 
goods—rather an excess, if anything—but 
the glare of the unavoidable arc is a serious 
detraction. The large number of lamps and 
the long chain suspension produce an effect 
of a fixture show room rather than an il- 
luminating installation. It was a decided 
mistake to hang the lamps so low. The 
white finish of the ceiling, columns and 
walls would have insured good illumination 
had the lamps been placed as near as pos- 
sible to the ceiling. The same criticisms in 
a general way apply to the other floors. 
Directly across the avenue from this es- 
tablishment is a new building, on the 
ground floor of which there is a confection- 
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ery store, which caters to the pampered 
tastes of New York’s blue bloods. The 
furnishings have been put in with a view 
of meeting the ideals of this class of trade. 
The illumination is by chandeliers and sun- 
bursts on the ceiling. [he former are ex- 
amples which, in a way, equal the notorious 
Pennsylvania Capitol fixtures in the excess 
of metal used. They support imitation can- 
dles having round frosted lamps in place 
of the candle flame, and are finished in dull 
gilt. The first impression of the fixture is 
that the foundryman must have tipped over 
his crucible when he did the pouring and 
put in all the metal he had. Why this ton- 
nage should be suspended from the ceiling 
and decorated with these white firecrackers, 
is not readily apparent to the ordinary ob- 
server. The sun-burst on the ceiling is 
satisfactory, for the very reason that chan- 
deliers of such exaggerated proportions are 
unattractive—because of their simplicity 
and effectiveness—and they are the saving 
of this installation. 

A couple of blocks up on the avenue on 
the same side is another magnificent build- 
ing occupied by a well-known firm of sil- 
versmiths. The ceiling, which is very high, 
is broken up into shallow vaulted panels, 
in each of which there is a fixture support- 
ing a horizontal ring of bare incandescent 
lamps. While the fixtures are individually 
acceptable, or would be if they were pro- 
vided with frosted lamps, the illumination 
provide AS decidedly ‘gloomy. The wall 
showcases: 
have a system of “ deck lighting ”—that is, 
lamps placed above an opalescent. glass top. 





The same fault is manifest here as in the. . 
general illumination—insufficient brillianey: | 
It i is fortunate in this,case that the reputa- = 
tion of the e¢ompany is such that it, ap- ~ 





parently, does»not need to utilize an at- 
tractive illumination as°a means of aug- 
menting trade. 





-such an excessive 


a strong suspicion that 
_ dered. ” in both Cases’,.and that neither a 


st: seems a pity, however, « 
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that a room otherwise so elegant and mag- 
nificent should be so deficient in this impor- 
tant respect, 

Still further up on the opposite side is 
the best known jewelry store on this con- 
tinent.- The ceiling of the first floor is mag- 
nificently paneled in old silver. The gen- 
eral illumination is by chandeliers, con- 
sisting essentially of-a long stem support- 
ing a plaque on the circumference, of which 
round frosted lamps are studded. The de- 
sign and workmanship are both exception- 
ally pleasing; nevertheless, on a dark day 
when artificial lighting must be depended 
upon there is a distinct feeling of gloom on 
entering the store. Perhaps this subdued 
light is intentional. It may be intended to 
go along with the antiquated practice of 
pulling down the shutters at nightfall, 
and it may perhaps please the particular 
trade to which they cater; but it is not 
a safe example for the progressive mer- 
chant in a great majority of instances to 
follow. 

Light in itself is hospitable and inviting, 
and just as: there are cases -on record: of 
stores which continue to do business with- 
out advertising, so there may be those that 
can carry on a satisfactory trade without 
this most essential feature of the modern, 
progressive, and up-to-date merchandise 
establishment. It is worth remarking, how- 
ever, that within a half dozen blocks, and 
in two buildings among the finest. in the 


_ city and housing the most exclusive mer- 
along the inner side of the room 


cantile establishments, the one should have 
illumination as*to be 
positively uncomfortable, while the other 
should have comparative gloom. There is 
“somebody blun- 


forest of arc lamps nor an insufficiency of 
incandéscents is a desirable condition in 
airy store, exclusive or inclusive in its ten- 


. dencies. 
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The value of the tungsten lamp with its 
high flux density in securing a higher 
standard of illumination and permitting the 
installation of the quantity necessary to 
properly and to a much higher degree 1l- 
luminate show windows in the compara- 
tively small space usually available, is very 
clearly shown in the recently completed in- 
stallation for George W. Allen, Chestnut 
‘street, Philadelphia. This firm is undoubt- 
edly Philadelphia’s most exclusive hatter 
and furrier, and as advertisers, appreciate 
the value of their windows. 

The installation of the two windows had 
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Tungsten Lamps in a Hat 


Store Window 


By NorMAN MACBETH. 


to be made on different days, as they would 
only permit the removal of goods for a 
couple of hours. The photograph, Fig. 1, 
shows one window completed, and the other 
just as same as has been used under the 
regular conditions of illumination. All 
the lamps were in use, as may be noted on 
reference to the top of the curtain in the 
left hand section. This photograph gives 
a very good idea of the comparative illumi- 
nation of each window. Both windows be- 


ing on one plate, print and half-tone re- 
moves any doubt regarding the fairness of 
the comparison. 


Fig. 2 is a view of the 





THIS SIDE SHOWS WINDOW ILLUMI- 
NATED WITH OLD INSTALLATION. 


FIG. I. 


THIS SIDE SHOWS WINDOW WITH TUNC- 
STEN LAMP INSTALLATION. 
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FIG. 2.—EFFECT OF PROPERLY DIRECTED LIGHT IN SHOW WINDOW. 


tungsten equipped window at closer range 
and from a point admitting of a better view 
of the contents. This is not by any means 
a “shadowless”’ window, as especial con- 
sideration was given to the direction and 
quantity of light to secure properly defined 
shadows, which are soft and natural, this 
condition being especially desirable when 
showing goods of this character. 

The upper portion of these windows was 
entirely enclosed in glass, without any 
woodwork, excepting a narrow sash. This 
sash on the front and side was only of suff- 
cient width to attach a two-wire molding, 
to which was previouly connected at 9-in. 
centers a back. plate, angle nipple, socket 
and metal half shade, the latter betng the 
common kind with a white reflecting sur- 
face. Each of these 17 fixtures contained 
a 16 candle-power carbon filament lamp. 


It is evident on reference to the left sec- 
tion of Fig. 3 that the electrical contractor 
had installed all the lamps that could be 
put in the space available, without commit- 
ting that crime in window illumination of 
putting them in the back and vertically in 
the corners of the window. However, ow- 
ing to the depth of these windows (1o ft. 
6in.), and the pitch of the ceiling, from I1 
ft..in the front’to 6. ft. 8 in.-in the ‘rear, 
practically all the side lighting was within 
the line of vision of observers. 

In the new installation this condition was 
corrected by using units on the doorway 
side for about 18 in. only, from the front, 
the detail of the arrangement of the unit 
(Fig. 4) is shown in Fig. 5 and in the right 
hand side of Fig. 3. Seven metal shades. 
of the 15 degrees setting and four similar 
shades of the 30 degrees setting were used 
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FIG, 3: 


in each window, these being attached to a 
fixture made of 7% in. diameter, 17-gauge 
tube, constructed as a unit to facilitate 
proper installation in the hour’s time al- 
lowed. Tungsten lamps, bowl frosted and 


of the 100 watt and 60 watt size, respec-. 


tively, were used, the angle shades giving 
the maximum flux in the proper direction 
while permitting the lamps to be in a ver- 
tical position. 





FIG. 4. 
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The line of “equal flux density ” shown 
in Fig. 5 is the calculated result to meet 
the requirement of even distribution from 
unit quantity in the front of window to 
three-quarters that quantity in the rear, or 
equal illumination on the floor at the front 
and the top of the goods at the rear. 

The illumination result extremely satis- 
factory to this firm was secured with an 
increase in wattage of. approximately 16 
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per cent. over that used by the carbon fila- 
ment lamps, an increase in electricity costs 
of a little over I cent per hour per window, 
about $26 per year total for both windows, 
assuming 1000 hours’ use. 

In windows where the display value is 
considered so high that they would only 
permit the removal of goods for the short 
time required to make these changes, the 
increased and more satisfactory illumina- 
tion, from comparative darkness to bril- 
liancy, is undoubtedly worth at least 100 
times this increased cost, and warrants the 
policy of using the advantage of the in- 
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creased efficiency of tungsten lamps in il- 
lumination rather than beget oa in main- 
tenance costs. 


Summary of Installation. 


Wid GOw Oe tron Uae sachet ccsiey aret chet tickle caual omens 20 ft. O in. 
Wadthrohewindowaclne tront.o.-.s setae cela 6 ft. 6 in. 
Widtheoke wanowsilnereal 2 <nc cee oe sale 8 ft. 0 in. 
MEepee or awand OwSree wis cece. «le As are hers 10 ft. 6 in. 
EVeiolnigea eek © Oilers aicserets cosinor ete eretate siieic Sti Osin, 
ERGYo NCR GET CAIRNS ere ieacen Aeietensy otcaely axere cosy a 6 ft. 8 in. 
Areas OLetloor, ADPLOxXimMatensqe it... ssn. clases 76 
Total area of flOORM SOM Lup ate on scesewere cs sie rene 152 
Total number of 16 c. Des LAMPS EUSeC a. renee 34 
Notalowattase ofslG capa lamps® on «curs scree 1,700 
Nuombermotcoutlets: nstallederece tas cesbecms 22 
Number of 100 watt tungsten lamps....... 16 
Number of 60 watt tungsten lamps........ 6 
(Rotalewattaceetunescens srr osama eres 1,960 
Watts per square foot carbon............ ee? 
Watts per square foot tungsten........... 12.9 


Light in the Great Lone Land 


By Feiix J. Kocu. 


It is interesting to note the headway 
which artificial lighting has made in what, 
but a few years since, was considered “ the 
great lone land of Canada.” At Winnipeg 
the great gas tanks near the railway sur- 
prise one. At Humboldt, out in Saskatche- 
wan, the stores use acetylene for illumina- 
tion, and the effect is good. Beyond here, 
however, the long twilights save many a 
light bill. Coming into Saskatoon, in the 
nights of late summer, the electric lights 
beam out a welcome along the square. In 
the stores, however, despite the arc lamps 
on the thoroughfare, oil lamps are sold in 
legion. The hotel of course has electricity, 
and there are incandescent bulbs in many 
show windows. On the back streets smaller 
yellow lights twinkle. There is a goodly 
stock of chandeliers offered in one of the 
SOLES: 

Up at North Battleford, Chinese lanterns 
are interspersed with British flags, by way 
of decoration. 

Vermillion has many dark streets, and 
old-time lanterns still stand at the corners. 
The fine hall here, however, is lit by acety- 
lene. 


As one gets farther on toward the Arc- 
tic, the increased duration of daylight im- 
presses the traveler.) Evem the editorial 
sanctum here is still lit by oil limps, how- 
ever. Artificial light here is needed at cer- 
tain seasons only from eleven at night until 
half past one in the morning. Not even the 
prisons of the Royal Northwest Mounted 
Police, at Fort Saskatchewan and else- 
where, are lit electrically. 

Up at Edmonton, most northerly city in 
America of its size, two huge black lamp- 
posts stand out before the Imperial Bank 
of Canada. The city here owns the elec- 
tric lights. 

At Calgary there is an oil well, and gas 
is comparatively cheap. 

None of these illuminants, however, seem 
to take so well with the traveler as the 
aurora. 

At Laggan they tell still of how the light 
of a sudden oncoming locomotive scared a 
horse, causing a wagon to plunge over the 
cliffs; for horses here are unused to sudden 
lightseim, the darkness!) + In: fact, out) here 
the illuminating engineer would be “a 
stranger in a strange land.” 
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Portable Gas and Electric 


No matter what kind, or how many new 
and improved lighting units may be de- 
veloped, and no matter to what extent “ fix- 
tures ’’ may be used, the individual portable 
lamp is sure to retain its place in popularity. 
This is sufficiently proven by the fact that 
the candle is still largely used, and even 
where the newer illuminants are available, 
its use is apparently on the increase. A 
time may possibly come in the evolution of 
the human race when we will take our food 
in tablets, our stimulants in capsules, and 
our emotions from perforated rolls of paper; 
but until that time comes the individual 
light source, especially if it be a flame, will 
have a distinct and inimitable value by rea- 
son of certain esthetic instincts that are as 
deeply rooted as our taste for food. There 
is a personality, an actual sense of com- 
panionship about a lamp that you can take 
up in your hand and carry where you will, 
and always have by your side, that is en- 
tirely lacking in the mechanical and imper- 
sonal “ chandelier.” 

Besides its inherent esthetic value, the 
portable lamp is both effective as a light- 
ing unit for many purposes, and a fit object 
for the almost limitless application of art. 
For the purposes of reading and writing 
there is no illumination equal to that pro- 
vided by a lamp suitably equipped and 
properly located with reference to the book 
or table. The room may or may not have 
other sources of illumination; that will de- 
pend somewhat upon its general use and 
other conditions. If the room is small and 
a translucent shade is used, no other light 
source will be necessary. Beyond question 
the best illumination in its effect upon the 
eyes is that which gives a sufficient bril- 
liancy upon the particular objects seen, and 
just enough illumination on other objects 
to prevent completely black shadows. 


Lamps as Lighting Units 


It is not uncommon at the present time 
to find kerosene lamps used for these pur- 
poses where gas and electricity are at hand. 
The reason assigned is always that the oil 
lamp is “easier on the eyes.” This reason, 
however, is only partially true. The rays 
of light from either an electric or gas lamp 
are in themselves no more trying to the 
eyes than the rays from a kerosene lamp; 
the trouble arises from the manner in which 
they are used. It is not uncommon to find 
them so placed that they shine directly into 
the eyes, in which case their far greater 
brilliancy does the mischief. In other cases 
their greater volume of light produces a 
glare upon the surface of the paper, and 
instead of reducing the intensity by using 
a light of lower candle power, they are dis- 
carded in favor of the oil lamp—which is 
only another method of reducing the il- 
lumination. 

A very much larger use can be made of 
portables to good advantage, both in domes- 
tic and certain classes of commercial light- 
ing. Where electricity is available abun- 
dant baseboard outlets should be provided 
in all of the principal rooms of a house, so 
that portable electric lamps can be used at 
any time and place. In not a few cases por- 
tables can take the place of fixtures with 
advantage to both the artistic and prac- 
tical sides of the illumination. Libraries 
and dining rooms are particularly suscep- 
tible to this method’ of lighting. It is be- 
ginning to be realized that the more or less 
unwieldy “dome” of metal and leaded 
glass which has so largely superseded the 
conventional chandelier for dining room 
and library lighting, may readily become an 
unsightly obstruction, making it impossible 
to obtain a clear perspective of the room 
in any direction. A table lamp, with addi- 


tional lamps on mantle, sideboard and per- 


FIG. 
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I.—SOME LATE DESIGNS OF AMERICAN PORTABLE LAMPS. 
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haps other suitable supports, offers a satis- 
factory way out of the difficulty. 

There is no more artistic or effective 
manner of lighting the home library than 
by a suitable table lamp for reading, with 
portables on the book cases. 

In bedrooms the use of side brackets and 
chandeliers.-can- never,entirely, “take the 
place of at least one portable lamp. It is 
generally conceded as a woman’s privilege 


to change her mind as often as she likes, . 


without rhyme or reason; it is equally her 
habit to change about the furniture in a 
room without premeditation or warning; 
and the particular spot on the wall where 
a bracket has been located by the most far- 
seeing illuminating engineer may be pre- 
cisely the spot where the chiffonier must 
be placed, or the mirror hung.” In: such 
contingencies the portable lamp comes gal- 
lantly to the rescue. 

In commercial lighting the portable lamp 
finds its greatest use in stores, and it is 
rather curious that,.its advantages have 
been so little recognized. As a method of 
lighting counter show cases the portable 
lamp has no equal. It is true that in mere 
point of luminous intensity concealed lamps 
within the case may surpass it, but they do 
not give the artistic appearance to the store 
that is produced by the portable; further- 
more, there is something inviting and con- 
fidential in being able to hold an object un- 
der the light of a lamp and examine it, as 
we would do in our own home. 

The artistic limitations of portables are 
less closely drawn than with fixtures. They 
are always used at close range, and there- 
fore may properly be treated with the most 
exquisite details of workmanship. Being 
manifestly parts of the furnishing, their 
artistic motive is not’ confined to the archi- 
tectural or structural features of the build- 
ing, or even the decorative scheme, but may 
follow the esthetic fancy of the owner. The 
standard of the portable offers a variety of 
materials for the expression of art and 
handicraft, including metals of all descrip- 
tions, porcelain, glass, wood and enamel. 
The shade likewise is susceptible of a 
great variety of effects, which, by reason 
of its translucency, are impossible with 
any opaque object; and unlike the “ fix- 
ture,” the portable loses none of its beauty, 
but shows to its best advantage when 
lighted. 
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A number of new and artistic designs in 
portables are shown in the accompanying 
cuts, all of which may be used with either 
gas or electricity. 
the largest number of these are of the Art 
Nouveau School. These have been selected 
for the reason that the older and more con- 
ventional designs are already sufficiently 
familiar to our readers. The use of the 
Greek column, variously modified and not 
infrequently distorted, as the basis of the 
design has been followed by American 
manufacturers ever since portables have 
been used. The Greek column is admit- 
tedly an exquisite conception as an archi- 
tectural structure, but to dwarf it to the 
size of a hand lamp, and to reduce its func- 
tion from supporting a temple roof to up- 
holding a gas burner and shade, is a debase- 
ment of its original noble purpose. The 
statuette as a support has also been much 
overworked. Cupid is all right in his place, 
but he was never intended to perpetually 
carry a lamp on top of his head. 

Referring to the different examples in- 
dividually shown in Fig. 1, Nos. 1 to 3 
are good examples of a motif often used 
in Art Nouveau—namely, the gracefully 
curved stems and broad leaves of aqueous 
plants. 

No. 4 is-a motif that would harmonize 
well with the popular arts and crafts fur- 
niture. 

Nos. 5 and 6 have the graceful outlines 
of art vases, together with an Art Nouveau 
decoration on the surface. The shade ot 
No. 5 is particularly striking, using jewels - 
in its effect. 

No. 7 is a more delicate expression of 
the arts and crafts motif. 

No. 8 shows the same motif still more 
refined. 

No. 9 is a modern adaptation of classical 
motifs. 

No. Io is an example of wrought iron 
work, which is always acceptable in rooms 
having a large amount of cabinet finish. 

No. I1 is a graceful piece of the Dutch 
Colonial ae 

Nos. 12, 13 and 14 are candle- stick ef- 
bectse ae two latter taking their treatment 
from designs of the Georgian period. : 

No. 15 is a distinctly Art Nouveau de- 
sign shown equipped with an inverted gas 
lamp. 

Nos. 





16 and 17 show an exceedingly 


It willbe observed that. mee 
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clever device, by which a table lamp may 
be used as a bracket. The shell shade is 
happily used in this case, being serviceable, 
as well as exquisitely beautiful. 

Nos. 18, 19 and 20 show other designs 
of this same device. 

No. 21 is a graceful specimen of subdued 
Art Nouveau. 


Illuminating Engineering 


We commented in our last issue on the 
fact that the development of illuminating 
engineering, and especially the recent im- 
provements in both electric and gas lamps, 
were making decided changes in the meth- 
ods and ideas of fixture construction which 
have maintained ever since gas has been a 
commercial illuminant. The older manu- 
facturers well remember the time when the 
designing department was a mere incident; 
the real business of manufacturing was car- 
ried on in the foundry. Tons of gas fix- 
tures were produced in at least one of the 
State penitentiaries. Even the largest 
manufacturer would scarcely turn out a 
half-dozen new designs in a year. Partly 
owing to the introduction of the electric 
light, and partly to the general progress in 
the. appreciation of the artistic, fixture 
manufacture has emerged from this primi- 


The three lamps shown in Fig. 2 are par- 
ticularly graceful designs, and the shades 
fine types of leaded glass construction. 

All of these examples are of moderate 
price, so moderate, in fact, that there is 
really little excuse for the use of many of 
the atrocities that have been offered in the 
name of art. 


and the Fixture Trade 


tive condition, and become more and more 
a matter of art metal and glass work. 

The manufacturer who has been running 
on successful lines for a number of years 
invariably looks upon all inventions and 
events which tend to produce changes in 
either the construction or commercial as- 
pects of his business with suspicion and 
misgivings. New designs, whether purely 
mechanical or in decorative features, mean 
outlay on what is apparently a dead asset. 
The inventory of the pattern room and the 
modeling department is always a painful 
duty. It therefore requires no small degree 
of confidence in one’s foresight and cour- 
age in his convictions to discard the old 
designs or patterns and reach out after the 
new: it is, in a way, discounting the future. 
The one consolation and inspiration to 
those who follow this method is the un- 
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doubted fact, proven by innumerable ex- 
amples, that the really great successes in 
business have been achieved by just such 
foresight which has furnished a sound basis 
for discounting the future. The first skim- 
ming gathers the cream; those who come 


after must be satisfied with skimmed milk. | 


There has been a surprising lack of ap- 
preciation of the manifest trend of affairs 
inthe “irxture trade)”. There are afixture 
manufacturers to-day who are hugging the 
delusion that the tungsten lamp is only a 
passing fancy. Meanwhile its use con- 
tinues to grow as rapidly as facilities can 
be expanded for producing it; and in mere 
self-defense the lamp makers have had to 
encourage the establishment of new manu- 
factories to turn out fixtures adapted to the 
new conditions. For the advent of the 
“scientific fixture”? and its amazingly suc- 
cessful career, the old-line manufacturers 
have only themselves to blame. While they 
have been pooh-poohing illuminating engi- 
neering and the new light-sources, the more 
progressive element have foreseen the in- 
evitable changes that these new conditions 
must bring about, and have been quick to 
seize upon them and turn them to commer- 
cial account. 

The so-called “scientific fixture” con- 
tains little that may properly be called 
science, but a very considerable that is good 
common sense. Briefly described, the scien- 
tific fixture is simply a lighting apparatus 
stripped of practically all superfluous metal, 
particularly such as would interfere with 
the illuminating results, arranged to support 
the new high-efficiency electric lamps or in- 
verted gas burners in the proper position, 
and equipped with glassware designed to 
give the most advantageous distribution 
and diffusion of the light. The result is a 
fixture of simple design and construction 
and therefore at least inoffensive from the 
artistic standpoint, which is more than can 


be said of a good many of the old-line. 


fixtures. 

Perhaps the most noteworthy innovation 
is the importance which the glassware has 
assumed in connection with fixtures. For 
a hundred years past it has been customary 
to consider a’ globe”’or “shade” as an 
individual piece of glass, to be selected re- 
gardless of its relation to anything else, and 
for which a lighting fixture furnished a 
place of support; what effect it might have 


upon the resulting illumination, or to what 


extent it harmonized with the decorative 


treatment of the surroundings, were mat- 
ters of which both manufacturer and user 
knew little and cared less. The considera- 
tion of a globe as an optical instrument and 
the development of prismatic glass designed 
on a basis of geometrical optics, has com- 
pletely changed conditions in this respect. 
The commercial introduction of prismatic 
glass has been a purely heroic struggle, but 
being based upon science and therefore 
strictly in line with the progress of the 
times, its ultimate triumph was inevitable. 
As in all other cases of improvements, the 
originators have only been a small part of 
those who reap the benefits. Every manu- 
facturer of lighting glassware to-day is in 
a stronger and higher position by reason of 
the influence of the prismatic globe. <A 
shade or globe to-day is not simply a piece 
of blown or pressed glass, whose value is 
determined by its weight, or the ignorance 
of the buyer; it is an essential part of a 
lighting unit, and its value is determined 
by the merit which it possesses in secur- 
ing either utilitarian or artistic effects, or 
both. 

As the design and construction of light- 
ing fixtures is being revolutionized by the 
new conditions, so the methods of selling 
must also undergo a similar change. When 
fixtures were turned out in the foundries 
like plow-points, they could be sold in much 
the same way. When the difference in 
chandeliers was principally a matter of the 
number of arms, they could be kept in bins 
by the dealer like pipe fittings and handed 
out to the gas fitter or wireman in the same 
way. Ignorance and indifference on the 
part of the user, however, are fast disap- 
pearing, and with knowledge is sure to 
come a demand for a voice in the design 
of the fixture. 

Direct appeal to the consumer is the 
keynote of modern merchandizing. The 
days when the purchase and sale of goods 
was a business duel between merchant and 
customer are happily past. The spirit of 
investigation which, in the possession of 
scientists, was responsible for the change 
from the conditions of the dark ages to 
those of modern civilization has spread to 
the public at large and affects every action 
and motive of life. The Missourian has no 
monopoly of the desire to be shown. The 


Te 
Bie 


tii LOVIN ATING ENGINEER 


masses are no longer an ignorant minority, 
but possessed of a degree of knowledge that 
not even kings and philosophers could com- 
mand a few centuries ago; and this knowl- 
edge naturally applies itself to all phases of 
activity. In short, the individual to-day is 
doing his own thinking instead of taking 
his opinions ready-made from the tradi- 
tional and musty sources of the past. 

The user of light (and who does not use 
light?) who wishes to make a selection of 
lighting fixtures must journey to the near- 
est show room of the manufacturer or 
dealer. There he is ushered into a room 
which is a veritable jungle of gnarled and 
twisted metal, the branches interspersed 
with vari-colored flowers and fruit of glass, 
with roots on the ceiling. If he can suc- 
ceed in forming a mental picture of any 
single fixture as it would look if placed in 
the particular location for which he desires 
it, he is possessed of an extraordinarily 
vivid imagination. If he despairs of mak- 
ing a selection from this bewilderment of 
metal, or if he happens to be in a small 
town where only a few “samples ” are car- 
ried, he may be offered the privilege of in- 
specting the “catalogue’”—a huge folio 
which strongly suggests the old time photo- 
graph album that was invariably handed 
out to the guest in the farm house parlor. 
Here are pictures of the fixture family and 
its ancestors unto the third and fourth gen- 
erations, each dressed in the prevailing 
fashion of its time. To make confusion 
worse confused, the “shade” manufac- 
turer’s album is of similar proportions and 
character. It would be an _ interesting 
mathematical problem to figure out the 
number of combinations that could be made 
by combining the two. The mathematician 
might also determine by the laws of his 
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science the probability of a single customer 
being satisfied with any or all of these com- 
binations. But there is where mathematics 
would fall down and the idiosyncrasies of 
human nature prevail; the actual proba- 
bility is at least two to one that the cus- 
tomer, while making a selection for the 
reason that he has got to have a fixture of 
some sort, will go away dissatisfied, and 
with a vague feeling that it was not just 
what he wanted, but “ will do.” 

The whole system in vogue at the present 
time for the merchandising of lighting fix- 
tures is going to undergo a radical change 
in the next ten years. Stock. designs are 
going to have less and less importance, and 
originality and artistic merit a far greater 
value. The consumer is going to be the 
arbiter in the case, aided by his architect 
and decorator. Fixtures will be more dis- 
tinctively separated into classes, such as 
domestic, semi-commercial, commercial and 
purely utilitarian. Both semi-commercial 
and commercial fixtures will be constructed 
on somewhat different lines, but in all 
classes, except the strictly utilitarian, bet- 
ter art will prevail, and the value of the 
iburoes wiles deteriitiedss 110t bye the 
amount of metal which it contains or the 
persuasiveness of the salesman, but by its 
Mxtures; artistic and’ practical, to fulfil the 
conditions under which it is to be used. 
Trme-worn designs will be relegated to the 
scrap heap, and instead of the customer be- 
ing bewildered with an historical exhibi- 
tion, he will be assisted by a few sugges- 
tive designs, which will fill much the same 
purpose as the artist’s preliminary studies. 
The business which not long ago was con- 
sidered a fit occupation for convicts will 
become a recognized branch of applied sci- 
ence and art. 
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Plain Talks on Illuminating Engineering 


By Eee Eco rs 


No. 18.—Some Further Considera- 
tions of the Flux of Light Method 


We will begin by reviewing the example 
given in the last issue, and in which there 
were a number of numerical errors. In 
the example taken it was assumed that the 
mumber of effective lumens, determined by 
measuring the intensity of the light upon 
‘tthe assumed surface, was 1000, and that in 
producing this illumination 20 incandescent 
lamps of 13 m.s.c.p. (the ordinary output 
of the 16 candle-power lamp) had been 
used. The total number of spherical can- 
dles is then 20 x 13, or 260; and since there 
are 1212 lumens to each spherical candle, 
the total number of lumens is 12.5 x 2060, 
or 3250 lumens. Dividing the) effective 
lumens, 1000, by the lumens generated, 3250, 
we get slightly over 30 per cent. efficiency. 
If we wish to be more exact we should use 
12.57 for the number of lumens per mean 
spherical candle; 1214, however, is a much 
easier figure to remember, and is sufficiently 
accurate for all ordinary purposes. 

To obtain the number of lumens given 
out by the lighting unit within certain 
angles we mentioned the method of 
Cravath & Lansingh, which. consists in 
drawing a number of radial lines—for con- 
venience in calculation either five or ten— 
at angles which can be determined by 
mathematical calculation. Diagrams so 
drawn are shown in Fig. 1. These are of 
sufficient size so that tracings, either on 
cloth, paper, or, best of all, sheet celluloid, 
can be made direct from them and kept 
for this purpose. They include the three 
angles which are most commonly required 


Los 


in the calculations necessary to lay out an 
installation. In order to enable those who 
wish to make other similar diagrams, a 
table of angles is given below. 

To make a determination from these dia- 
grams, it is necessary to simply place the 
tracing over the distribution curve, read 
off the candie-power values at the points 
where the radial lines cross this curve, add 
these together, and divide by the number 
of radial lines on the diagram. This result, 
however, is the average flux density, or 
mean zonular candle-power, and must be 
multiplied by the factor given on the dia- 
gram—3.14—to reduce it to lumens. 

As suggested before, it will greatly facili- 
tate calculations as to the number of units 
and the amount of gas or electricity re- 
quired to prepare tables showing the effec- 
tive lumens, and the energy required by 
the various units in most common use. 
For example, the 60-watt tungsten lamp 
equipped with a diffusing reflector, giving 
a distribution such as that shown in Fig. 2, 
will give the following amounts of light in 
effective lumens: 


Ge Se nen | MaRRINy ED: CE Eh 50.52 
7c ERAT CASPAR. 90IR LEE 116.44 
OO gees Hn ae hee 195.68 


For general illumination the 60 degree 
angle may be taken. Placing the 60 degree 
protractor on the polar distribution curve, 
Fig. 2, and reading intersections of radial 
lines, we obtain 58, 60.8, 61.5, 64.8, 66.3, 
68.6, 65.6, 62.8, 59.8 and 56 candle-power, 
respectively, a total of 623.2, which divided 
by the number of readings (10), gives a 
mean candle-power of 62.32. This multi- 
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plied by 3.14 (the 60 degree lumen fac- 
tor), gives 195.68 lumens, as shown above. 
To illuminate our assumed space, having a 
surface of 500 sq. ft. with an average in- 
tensity of two foot-candles, and requiring 
therefore 1000 lumens, would require 1000 
divided by 195.81, or 5 units of the kind 
mentioned. As each of these requires 60 
watts, the total number of watts required 
will be 300. 

Making a similar calculation with gas as 
the illuminant, we may take the inverted 
mantel burner, fitted with a prismatic re- 
flector, which gives 475.71 lumens within 
the angle of 60 degrees, and consumes 3 
cu. ft. of gas per hour. Dividing 1000 by 
475.71 lumens we obtain 2 as the number 
of lamps required. Multiplying this num- 
ber by 3 we get 6 cu. ft. per hour as the 
total amount of gas which would be con- 
sumed. 

It will be seen that with the data required 
in these calculations, tabulated, the calcula- 
tion of the number of units and the amount 
of illuminant required can be made offhand 
with a little arithmetical work. This is not 
only useful to the illuminating engineer for 
his own information, but is particularly ad- 
vantageous when figuring with a client in 
regard to proposed changes or plans. 

We wish to repeat, however, that these 
calculations have nothing to do with the 
problem of distributing the illumination. 
Furthermore, they do not take into con- 
sideration the question of reflection from 
walls and ceilings. This element in the 
problem is very generally neglected in mak- 
ing calculations. There are several rea- 
sons for this course. In the first place, the 
amount of reflection can never be pre-deter- 


mined by any theoretical rules, for the rea- 
son that there are too many variables in 
the conditions. Two colors that appear the 
same to the eye will not give equal amounts 
of reflection, much less two different colors 
that appear to be of about the same bright- 
ness. Again, the amount of window and 
door space, as well as the space occupied 
by furnishings, is an indeterminate quan- 
tity, which is never twice the same. Last- 
ly, if sufficrent illumination is provided 
without counting any addition from such 
reflection, the gain from this source may 
be considered as a sort of factor of safety. 
However, there is a very considerable dif- 
ference in the actual results between rooms 
having dark walls and particularly those 
having dark ceilings, from rooms which are 
finished entirely in white, a condition not 
infrequent at the present time. ~The only 
safe guide, however, is the empirical results 
obtained from measuring up the illumina- 
tion from actual installations, and formulat- 
ing general rules from the collection of 
such cases. Cravath and Lansingh have pub- 
lished the results of a considerable number 
of cases, which form a good beginning for 
this valuable data. The results which they 
obtained are as follows: 


INCANDESCENT LAMPS. 


Tungsten lamps rated at 1.25 watts per 
horizontal candle-power; clear prismatic 
reflectors, either bowl or concentrating; 
large room; light ceiling; dark walls; 

* lamps pendant; height from 8 to 15 ft..0.25 


Same; -with=very light- walls... coe 0.20 


Tungsten lamps rated at 1.25 watts per 
horizontal candle-power; prismatic bowl 
reflectors enameled; large room; light 


ceiling; dark walls; lamp pendant; 
height trom =s: to-i5 ft2.5 oes eee ae 0.29 
Same; withsvery dientiwalls. + acs 0.23 


Gem lamps rated at 2.5 watts per horizon- 
tal candle-power; clear prismatic reflec- 
tors either concentrating or bowl; large 
room; light ceiling; dark walls; lamps 
pendants height from’S to! 15 tteee. . o, 0.55 
Sanie; with very light walls. vince 0.45 
Carbon filament lamps rated 3.1 watts per 
horizontal candle-power; clear pris- 
matic reflectors either bowl or concen- 
trating; light ceiling; dark walls; large 
room; lamps pendant; height from 8 to 
TS ites ess washes anes rare eee eae me 0.65 
Same, with very light walls; oo fee ee 0.55 
Bare carbon filament lamps rated at 3.1 
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watts per horizontal candle-power; no 

reflectors; large room; very light ceil- 

ing and walls; height from Io to 14 ft. 
0.75 to 1.50 


Same; small room; medium walls.. .1.25 to 2.00 


Carbon filament lamps rated 3.1 watts per 
horizontal candle-power; opal dome or 
opal cone reflectors; light ceiling; dark 


walls; large room; lamps pendant; 
Meet TOM ONOnlG its tonnes ks cc ue aces 0.70 
Be ewitit. Melt. WallSt.net ck oh os 0.60 


Arc LAMPS. 


5-empere, enclosed, direct-current arc on 
11o-volt circuit; clear inner opal outer 
globe; no reflector; large room; light 
ceiling; medium walls; height from 9 
USE TLS AE RS a gis Sn nae 0.50 


Gas LAMps. 


Cu.-ft.-per-hr. Constant. 
Inverted mantle burner, clear cylinder, 
clear prismatic reflector; large room; 
Mehteceitinngs dark Walls ey (uss .)5¢ . a 5 0.01 


To AppLty RULES. 


To apply the above rules, for electrical units: 
watts per square foot equals foot-candle inten- 
sity multiplied by constant from table. 

For gas units, cubic feet per square foot 
equals foot-candle intensity multiplied by con- 
stant from table. 

The calculations involving the flux of 
light principle are not so difficult as they 
might at first appear, and by the use of the 
rules and formule which have been given 
they are easily within the reach of any one 
having no knowledge of mathematics higher 
than arithmetic. On account of the quick- 
ness with which calculations can be made 
and the general information which is af- 
forded by the results, it is well worth while 
for all those having to deal even casually 


with questions of lighting to familiarize — 


themselves with this method. 


ANGLES FoR FLUX-PoLAR DIAGRAMS. 


20° 30, 45° 
6 218) Owes Pee Ay 
16-55, 10:2 18. 24° 12) 
HA wa, 2a aS BY ek 
FO 2, PIAA ti B73 620: 


, 


18°. 58’ 28-426, eee 
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2220: Pay Ob yl SU Ar. 
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34 25, 42° 13 49° 28° 
BO eT I" doer 12 56° .38: 
A332" 53) 4b 63... 15 
AT 30; 58° 47’ 09.531 
S119: 63° 38’ 75. 30 
54° 54’ 68° 2177 Bi «22. 
58. 20° Won A. oy ee 


After following carefully different meth- 
ods of calculating illumination, and taking 
into consideration the ever-present excep- 
tions to rules and indeterminate quantities, 
the query is likely to arise: If there are so 
many discrepancies and variations which 
cannot be accurately predetermined, what 
is the use of all this close figuring? Would 
you not be about as close to give a random 
guess? The argument sounds plausible, 
but is fallacious. Guessing is never as 
good as calculation. There is no case in 
the entire range of applied science in which 
actual conditions fulfill all the requirements 
of theory. Judgment, the value of which 
depends to a large degree upon experience, 
can never be dispensed with in any engi- 
neering problem. ‘There are always inde- 
terminate variables and unknown quanti- 
ties. The “factor of safety,’ which ap- 
pears in all cases of mathematics applied 
to engineering, is a recognition of the falli- 
bility of pure theory. The measurements 
and calculations of illumination which it 
is possible to make with the best data that 
we now have at hand enable results to be 
obtained which are comparable with those 
used in other branches of engineering, and 
are far more reliable in the long run than 
the most accurate guessing of even an ex- 
perienced Yankee. The logical way is, 
therefore, not to discard mathematical 
work, but by the constant accumulation of 
data, obtained from actual results, to afford 
means of producing more and more close 
approximations to the theoretical require- 
ments. 
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wanes; 





Physiological Effects of Light 


The fact has been frequently dwelt upon 
that illuminating engineering has to deal 
with the physiological effect of light, as well 
as with its physical properties; but only the 
effects which have to do with the sensation 
of vision have been discussed. Light is one 
of the very many forms of radiant energy. 
The startling discoveries of Professor 
Roentgen, to which he gave the name “ X- 
rays,’ in modest recognition of their un- 
known properties, were the starting point 
for a line of investigations of the nature of 
ether waves, which in its importance and 
far-reaching results may be likened to the 
incomparable pioneer work of Pasteur in 
the domain of micro-organisms. While 
much has been learned, comparatively 
speaking, of the physiological effects of 
ether vibrations, we are undoubtedly as yet 
but on the threshold of this vast and im- 
portant branch of natural science. 

Whenever we produce artificial light, we 
generate not only the particular waves 
which produce the visual sensation, but a 
greater or less variety of accompanying 
waves which do not thus effect the organs 
of vision. As the search for higher lumi- 
nous efficiency continues, and new methods 
of producing light waves are discovered, 
the question of the action of the invisible 
radiations becomes of increasing impor- 
tance. The precise effect of ultra-violet 
rays is just now receiving much attention 
from oculists and other scientific investiga- 
tors, and there is by no means unanimity 
of opinion as to their effects. As in all 
_ other cases the progress of scientific knowl- 
edge, definite and safe conclusions can be 
drawn only from the accumulation of a 
large number of individual facts, and this 


requires both time and scientific knowledge. 

Eye strain is undoubtedly responsible for 
many ills that are either ascribed to other 
causes or left as unsolved enigmas. Many 
a case of chronic headache, originally 
charged to indigestion, has been cured by 
the proper use of glasses. 

The effect of colored light upon both veg- 
etable and animal tissue is very marked, and 
in itself offers an extensive and important 
field for investigation. That different col- 
ors produce different psychological effects 
is also a recognized fact, and in at least 
one institution has been turned to account 
in the treatment of the insane. 

These facts and instances will indicate 
the complexity and extent of the physiologi- 
cal problems connected with ether vibra- 
tions, all of which, to a greater or less ex- 
tent, are connected with the general prob- 
lem of illumination. He who dismisses the 
subject of lighting with the remark that 
“there is nothing in it” declares his own 
ignorance of the very fundamentals of the 
subject. 

The importance of light in its relation to 
health is brought forcibly to public atten- 
tion by the International Tuberculosis Ex- 
hibition, which is now being held in this 
city. The desirability of having an abun- 
dance of light and air in dwellings, and all 
other places where human beings must 
spend any portion of their time, has long 
been recognized; but the positive value of 
these agencies in checking disease, and par- 
ticularly in the treatment of the justly so- 
called “white plague,” has only recently 
begun to be appreciated to the full. That 
rooms from which the sunlight was per- 
petually shut out acquire a certain musty 
smell, and are usually damp and unfit for 
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human habitation is no new discovery. 
The exact relation between the cause and 
effect, however, is one of the great scien- 
tific discoveries of the present age—namely, 
that light-rays and other similar forms of 
radiant energy have a destructive action 
upon many of the dangerous forms of mi- 
cro-organisms. When the only sources of 
light were the flames of lamps and candles 
this effect was wanting in artificial light. 
Our latest modern light-sources, on the 
other hand, are fair equivalents for direct 
sunlight in their chemical and physiological 
effects. 

Aside from the moral effect of natural 
light, there is no reason why an artificially 
lighted room should not be quite as health- 
ful as one lighted by the sun’s rays. We 
do not wish to minimize the value of the 
psychological or moral effect of sunlight; 
no artificial light can take the place 
of the natural product, any more than 
paintings can take the place of nat- 
ural scenery; but from the strictly phys- 
iological point of view artificial light may 
compete with natural light in every respect. 
The dark and unwholesome basement, or 
underground room, need no longer exist. 
As the commercial buildings of the large 
cities tower farther and farther upward, 
there is also a tendency for them to go 
deeper and deeper into the ground. The 
result is that there are an increasing num- 
ber of rooms which can never receive day- 
light illumination; but with our modern 
means of heating and ventilating, and by 
the use of modern light-sources, such 
rooms, for all purposes for which they will 
be used, can be made quite as healthful as 
if they were lighted by the sun’s rays. 

One of the most inexplicable follies of 
humanity has been a tendency to shut out 
sunlight where there was every opportunity 
for receiving it in full measure. Windows 
are put in houses, and then blinded and 
curtained in every conceivable manner, un- 
til the interior is lighted at best only with 
the obscurity of twilight. If there is any 
blessing in this world which is not only 
free, but actually insists upon being ac- 
cepted, it is sunlight; and except in the 
hottest of summer days, and then during 
the cooler portion of the day, it should be 
allowed to flood every possible part of the 
house, office or factory. Not to make use 
of this free agency of health and cheer is a 


615 


piece of stupidity too crass to be tolerated 
in this age of enlightenment. 


Indirect Lighting 

The most obvious fact that confronts the 
amateur illuminating engineer is, that a 
bright light source in the field of vision is 
tiresome to the eyes. The first item in his 
hand-book is therefore likely to be: “ Keep 
all light sources hidden or keep down their 
brilliancy by diffusing shades.” Against 
the wisdom of this prescription little or no 
argument can be adduced; the difficulty 
arises when attempts are made to carry the 
rule into practice. 

A method which has attracted a great 
deal of attention and discussion, both in 
this country and in Europe, is the system of 
so-called indirect lighting, which consists 
in projecting the direct light against a 
white or light tinted ceiling, and utilizing 
the diffused reflection for general illumina- 
tion. On _ superficial consideration this 
method would seem to fulfill every theoret- 
ical requirement. The light sources can be 
readily hidden by opaque reflectors, or in 
concealed spaces, and the diffusion of light 
from the large surface is practically per- 
fect. The only serious objection that has 
been raised is the comparatively low effi- 
ciency due to absorption by the reflecting 
surface. 

While theory is not to be neglected in 
illuminating engineering any more than in 
any other branch of applied science, there 
is a far greater need of judging results by 
their actual effects. Illuminating engineer- 
ing has this very vital distinction from 
other branches of engineering; it deals ulti- 
mately with physiological effects, while all 
the others deal with mere physical, chem- 
ical, or material results. The final test of 
any system of illumination is its effect upon 
the eyes of those who are subjected to it. 
Put to this test, indirect lighting falls far 
short of the high theoretical perfection 
which is claimed for it. 

The peculiarly trying and wearisome ef- 
fect upon the eyes of sunlight diffused 
through a light fog is a well recognized 
fact among those accustomed to being on 
or near the water. As a further illustra- 
tion, consider the case of trying to read or 
perform close eye work under the open sky, 
without the protecting shade of a hat brim; 
and, lastly, of working in a room having a 
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large extent of skylight. The difficulties 
encountered in all of these cases are proof 
positive that any method of illumination 
which approximates these conditions will be 
trying and injurious to the eyes. 

The objects that we naturally see are 
rarely at an elevation. By far the larger 
majority of objects to which the eye gives 
close attention, 7. e., focuses sharply, are 
below the line of vision. The eye naturally 
looks down at things. All extraneous light, 
1. e€., light not coming from the objects 
looked at, makes vision more difhcult. To 
assist the eye in this respect it is protected 
by the upper eyelid with its lashes, and the 
projection of the forehead; and civilized 
man early learned to increase this protec- 
tion by artificial means. Close vision is 
practically never attempted under natural 
light without some artificial means of cut- 
ting off the overhead light. If we are to 
have light from the ceiling, therefore, we 
should be allowed to wear hats or eye- 
shades. 

Again, in nature we normally see things 
by directed light, 7. e., light coming from 
one direction, that of the sun. When this 
condition is overthrown, as in the case men- 
tioned of the diffusion of light through a 
thin fog, eye strain at once results. Di- 
rected light is essential to perspective, 
which is one of the essential elements of 
vision. A room lighted on all sides by 
windows is exceedingly trying to the eyes, 
as any one knows who has experienced it. 

As a method of producing general illumi- 
nation for actual working purposes, there- 
fore, the indirect method is open to most 
serious criticism. The one class of cases 
in which it might be valuable is that where 
a comparatively low general intensity is 
required, as, for example, in offices or shops 
where special illumination is provided for 
each person. 

Aside from its optical defects, indirect 
lighting gives an unnatural appearance to 
a room. Under ordinary daylight condi- 
tions the ceiling of a room is its darkest 
part, and while it is true that too much 
shadow on the ceiling gives an appearance 
of gloom, it is equally true that a ceiling 
lighter than the floor gives an uncanny and 
unnatural effect. 

Indirect lighting is, therefore, both from 
the physiological and esthetic viewpoints, 
very far from being the summum bonum of 


illumination that it is so often claimed to 
be. In fact, there is no other system of 
lighting which needs to be adopted with 
greater caution, nor handled with more 
careful consideration. 


Danger in Electric Signs 

The Herald Square Theatre in New York 
was recently set on fire and partially burned 
as the result of a faulty installation of a 
large electric sign. The burning of a the- 
atre is always a spectacular, and frequently 
a tragic event. It is not strange, therefore, 
that this particular fire should have fur- 
nished a text for more or less eloquent dis- 
courses on the dangers of all electric signs. 
It is to be hoped, however, that too great 
haste will not be shown in jumping at the 
conclusion that all electric signs are men- 
aces to public safety. The facts in this par- 
ticular case are, that the electric installation 
was carelessly made in the beginning; was 
not kept in proper repair, and the circuit 
breaker operating the changes in the sign 
had been enormously overloaded. The ac- 
tual cause of the fire, it appears, was a bare 
wire which had gotten loose and made a 
short circuit by being blown against a con- 
tact. The means of preventing such con- 
tingencies are easy enough to provide; pe- 
riodic inspection by the proper authorities, 
either at regular intervals or whenever 
changes are made in the sign, would prac- 
tically eliminate accidents of this kind. 

That there is some risk attached to the 
large electric signs which are now such a 
feature in this and all other prosperous 
cities cannot be denied. There is some dan- 
ger wherever an electric wire is run, and 
the enly way to entirely eliminate the dan- 
ger is to dispense entirely with electricity. 
An electric street car is a decided source 
of danger as compared with the old horse 
car, but we do not think of dispensing with 
its services on this account; the problem is 
to reduce the danger to the minimum, and 
this rule should hold with regard to the 
electric sign. Electric signs are a distinct 
attraction to any city, and should be en- 
couraged in every legitimate way. It is the 
business of city governments as well as fire 
insurance companies to see that electrical 
installations of all kinds are put in with a 
due regard to such rules of safety as have 
been found feasible and necessary. If this 
is applied to signs as to other installations, 
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there is no reason why they should not be 
effective in checking carelessness, uninten- 
tional or otherwise. If we were to dispense 
with every element of danger in modern life 
we would find ourselves back in the condi- 
tion of the cave-dweller. 


**Honor to Whom Honor Is Due”’ 


The lack of agreement among the differ- 
ent nations upon a standard of light, and 
even upon the relation which the several 
standards bear to one another, has long 
been a serious handicap to the progress of 
photometry. Recognizing this fact, the II- 
luminating Engineering Society more than 
a year ago started a movement looking 
toward an agreement upon an international 
standard. To this end a Committee on 
Nomenclature and Standards was ap- 
pointed. This committee took the matter 
up with the two other scientific societies 
which are directly interested in photometry, 
namely, the American Institute of Elec- 
trical Engineers, and the American Gas 
Institute. The three societies then pro- 
ceeded to take the matter up with the Na- 
tional Bureau of Standards, Washington. 

The result of the movement thus far is to 
arrive at an agreement among the three 
American societies and the Bureau of 
Standards upon a value for the candle- 
power standard. The matter is now being 
negotiated with the German, French, and 
English authorities. The Société Tech- 
nique, and the Syndicat Professional de 
l’Industrie du Gaz, of France, have official- 
ly resolved to support the American propo- 
sition, and to communicate their acceptance 
to the French Minister of Commerce and 
the Gas Associations of other countries. 

There seems, therefore, every prospect 
that. an-.international standard will -be 
agreed upon as soon as the necessarily 


slow- movement of the large bodies con- 


cerned can be consummated. When this 
has been accomplished, let the honor be 
bestowed where it is due—upon the Ameri- 
can Illuminating Engineering Society. 


Eighty Cent Gas in New York City 


The United States Supreme Court has 
unanimously decided that illuminating gas 
can be made and sold at a profit in New 
York City at the rate of 80 cents per 1000 
cu. ft. Incidentally, the Court also decided 
that a corporation having a monopoly of a 
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public utility has no good-wiil of commer- 
cial value. It is difficult to see how the de- 
cision could have been otherwise, both as to 
the point decided and the unanimity of opin- 
ion. Whether the amount of present profit 
is a fair and reasonable one the Court did 
not attempt to decide, but put it squarely up 
to the company to go ahead and honestly 
see how much it can make. 

The case has been an exceedingly impor- 
tant one from many viewpoints, and the 
conclusions reached will be of far-reaching 
influence. Among these the following are 
of general application: 

First—A _ public utilities corporation, 
especially if it have a monopoly, will be al- 
lowed to make a fair rate of profit, but no 
excessive dividends will be permitted. Just 
what a fair rate of profit is will depend 
somewhat upon local conditions. Through- 
out the East it seems to be pretty well 
agreed that 6 per cent. is about the limit 
on an honest capitalization. 

Second.—A monopoly of a public utility 
may be so regulated by government control 
as to protect both the public and those oper- 
ating the monopolistic corporation; there- 
fore, a monopoly is not necessarily in itself 
an evil. 

The public in general is probably not 
aware of the fact that, in common with all 
other classes of manufacture, the cost of 
the materials used in producing illuminating 
gas has been constantly increasing within 
the past Io years. Furthermore, that the 
cost in the particular case decided was in- 
creased at the same time that the lower 
price was enacted, by raising the candle- 
power standard. Insisting on a high candle- 
power standard for illuminating gas is a 
serious mistake on the part of legislators. 
The largest use of gas at the present time 
is for heating, and, as is generally known, 
the most economical results as to light are 
obtained by the use of the mantle burner, 
and this quite regardless of the illuminating 
power of the gas used. 

What the people want is the cheapest gas 
obtainable having a satisfactory heating 
value; instead of putting obstacles in the 
way of the manufacture of such gas every 
effort should be made to facilitate it, and 
the greatest single assistance that could be 
given would be the abolishment of the can- 
dle-power standard and the substitution of 
a calorific standard. 
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From Our London Correspondent 


It will be remembered that in an early 
number of THE ILLUMINATING ENGINEER 
we contributed an article upon high pres- 
sure gas, and gave an account of the work 
done by Mr. Scott-Snell. Since that time 
much progress has been made. These com- 
pressors are made in varying sizes passing 
80 cubic feet per hour, or 3000 candle- 
power capacity and upwards. So perfect 
is the working of the compressor that the 
motion is continuous, the pressure remain- 
ing constant whatever the number of lights 
connected up. The inventor tells us that 
the cost in gas for the three different sys- 
tems for 1500 hours, with gas at 60 cents 
per 1000 cubic feet, works out for 60 candle- 
power in each case as follows: For “ flat 
flame,” $18; incandescent low pressure, 
‘$2.70; “ Scott-Snell” high pressure, $1.35. 
The method has been adapted to street 
lighting, and is both economical and effi- 
‘cient: when once the compressor is started 
the working is entirely automatic. 

Much interest is taken and many ad- 
vances have been made in the use of com- 
pressed gas for the lighting of railway car- 
riages. The manufacture of Pintsch gas 
has been very much improved, and quite 
recently a new gas has been prospected 
under the name of “ Blaugas”’; this gas 
has been successfully liquefied under 100 at- 
mospheres pressure, so that the same bulk 
of gas which was transported in cylinders 
of considerable size on ten or fifteen ton 
trucks can, in the liquid form, be sent out 
in small cylinders only a few feet long and 
of small diameter, very like those used for 
oxygen and hydrogen gas.. This new illus- 
minating gas is as clear as water and is 
produced by the distillation of mineral oils 
in iron retorts: Chemically it consists of 
the same elements as coal gas, but in con- 


siderable different percentages. We have 
before us a table of comparison between 
the lighting and heating power of “ Blau- 
gas” and the other gases, which we repro- 


duce: 


Light value in 
Heating value Hefner candles. 


units per Incandescent 
Gas. cubic metres. burner. 
Air gas passed over ben- 

zol, or light hydrocar- 

DONS Sian son eaten ke 2,800 500 
CORI Sas Aan. teenies 5,000 - 700 
Oil gas and compressed. .10,000 12,000 
Oil gas compressed...... 8,500 950 
BAUS AS/Cre eek aekeae cue eet 138,833 2,700 

Flat flame 
burner. 
Acetylene £.. ee Wanntcrn oe 1,300 1,666. 


The gas may be filled into light steel 
cylinders of various sizes in a liquid condi- 
tion, and can be transported any distance. 
The smallest cylinders contain 0.25 kilo., 
or 0.49 litre, of liquefied gas, and the largest 
cylinder at present adapted for separate 
transportation contains 25 kilos., or 49 
litres, of liquid under a pressure of 100 at- 
mospheres. This quantity would be suffi- 





NEW STREET LAMPS FOR INVERTED GAS BURNERS. 
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cient, states Mr. F. D. Marshall, to feed 
one flame of 50 candle-power in an incan- 
descent burner for 1238 hours, or for 310 
days at four hours per day. This is a won- 
derful advance upon any other method of 
compressed gas supply. It is stated that one 
kilo of “ Blaugas” will give 3000 candles 
at a cost of 3 cents per 3000 candle hours. 

We give two illustrations of new street 
lamps fitted with inverted incandescent burn- 
ers. [hese burners are being very gener- 
ally adopted for street lighting; the con- 
sumption of gas is very small and the illu- 
minating duty per foot of gas very high. 
‘The special feature of the lamps illustrated 
is that in all cases angle burners are used, 
which enable the primary air supply to be 
absolutely uncontaminated, as it never 
comes into contact with the products of 
combustion. The two-light lamp has, of 
course, two mantles; the nozzles are of 
standard size to take ordinary mantles, but 
the gas supply to the burners can be regu- 
lated for mantles of different sizes. With 
mantles of 30 mm. in depth the consump- 
tion would be 2.75 cubic feet, and with man- 
t1és 54 mm. in depth, 3.25 cubic feet.per 
hour, so that the illuminating power ob- 
tained is about 30 candles per cubic foot. 
‘The fact that the top, or roof, of the lamps 
are hinged is a distinct advantage, being of 
great service in keeping the glass clean. 
One advantage of the inverted burner over 
the upright, especially for street lighting, is 
the low cost of maintenance. The small 
projecting cylinders are not nearly as ex- 
pensive as chimneys nor are they so sub- 
ject to breakage. 

The lighting authorities of the city of 
London are again busy, in association with 
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‘NEW TYPE BRACKET FOR INVERTED GAS LAMPS, 
FLEET STREET, LONDON. 
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the Gas Light and Coke Company, arrang- 
ing to light Fleet street with bracket lamps 
and inverted incandescent burners  sup- 
plied with high pressure gas. We give an 
illustration of one of the latest designs. In 
this busy street the roadway is narrow and 
the traffic “ prodigious,” so that it is hoped 
that the adopting of bracket lamps and the 
consequent removal of lamp columns will 
give a little more room to the foot pas- 
sengers. 

Although so many improvements have 
been made during the last two years in the 
use of coal gas as an illuminant, the mak- 
ers of apparatus for the manufacture of 
acetylene gas are by no means idle. A 
plant has been put down at an important 
station on one of our southern railways— 
Brockenhurst—and gas is supplied to plat- 
forms, refreshment rooms and all signal 
lamps, some 200 burners being lighted. The 
total candle-power supplied is stated to be 
gooo or thereabouts, but the plant is ca- 
pable of supplying 20-candle gas to 660 
burners for a period of six hours. We are 
told that the present price is equivalent to 
coal gas at 60 cents per 1000 cubic feet, or 
the electric light at 6 cents per unit. 

Ce W.- HASTINGS. 

Lonpon, January, 1909. 


From Our Baltimore Correspondent 


Lighting Superintendent Robt. J. Mc- 
Cuen has sent his report for the year 1908 
to the Mayor for his consideration. This 
report, which is exceedingly practical and 
to the point, shows that 337 arc lamps, 25 
gas lamps and 181 naphtha lamps were in- 
stalled during the year on various streets 
throughout the city. At the present time 
there is in service on the streets of Balti- 
more 7199 incandescent gas lamps, 989 in- 
candescent naphtha, or vapor lamps, and 
2091 electric arc lamps, making a grand 
total of 10,279 street lamps of all kinds. 

The cost to the city for the various lamps 
is as follows: Electric arc, $67.49 each lamp 
per year; mantle gas lamps, $19.45 a year, 
including gas; mantle naphtha, $25.00 a 
year; and for the supply of gas, 7214 cents 
1000. cil. fie)” 

As required by law the usual photometric 
tests have been made for the purpose of de- 
termining the candle power and the quality 
of illuminating gas furnished the public by 
the gas company. This law requires that 
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the gas for all purposes shall not be less 
than 20 candle power and free from all im- 
purities; the result of these tests show that 
the average candle power has been 21.48 
and the pressure 2.15. The Lighting De- 
partment inspected and tested 24,977 gas 
meters for the gas company and 70 for cus- 
tomers who made complaint to the city; of 
this last mentioned 61 were found to be 
registering correctly and 9 incorrectly, and 
only 19 were found defective out of the 
large number tested for the gas company. 

A special illumination of Druid Hill ave- 
nue, one of the important thoroughfares of 
Baltimore, was directed by ordinance of the 
City Council in honor of the National 
Negro Business Men’s Convention. It con- 
sisted of loops of incandescant lamps sus- 
pended across the street from house to 
house, and in the center a miniature court 
of honor was erected, surmounted by a 
crown of lights. 

The Gas & Electric Company and the 
American Lighting Company have actively 
co-operated with the Lighting Department 
in every requirement, with the result that 
the street lighting service has been main- 
tained at a very high standard of efficiency; 
and after all disbursements have been made 
the department still has a balance of 
$3166.81 to its credit. 

It is the intention of the Superintendent 
of Lighting to insert an advertisement in 
several prominent journals of the country 
asking information relative to the most 
modern street lamp fixture, with a view of 
either purchasing such fixtures, if it is pos- 
sible to do so, or if the same cannot be pur- 
chased outright, then to include these fix- 
tures in the specifications for the new con- 
tract and require each bidder to submit fig- 
ures upon such fixtures. Considerable work 
has been planned for the year 1909, and ap- 
proximately 300 additional arc lamps are 
to be installed and a large number of gas 
and naphtha lamps. 

The Lighting Department does not en- 
tirely rely upon the statement of the gas 
company as to the consumption of gas by 
the city, but the district superintendents 
each month read the gas meters, making 
their report to the office, which reports are 
compared with the bills rendered by the 
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gas company. Mr. McCuen has again re- 
newed his recommendation for municipal 
supervision over corporations in the light- 
ing business; a plan of this character would 
be a protection both to the public and the 
lighting company, for it would to a large 
extent shield the lighting companies from 
unwarranted attacks by irresponsible pa- 
trons, and would be the means of suggest- 
ing remedies to right well-founded com- 
plaints by the public. Of course, it would 
require additional inspectors to carry on 
this work properly, these men to be sta- 
tioned at the plants of the lighting com- 
panies and keep the city posted on matters. 
pertaining to the service. 

The city of Baltimore has been offered a 
proposition from the Gas & Electric Com- 
pany to supply the city with current and 
power for municipal buildings at the flat. 
rate of 6 cents per kilowatt hour. The 
contract proposed would embrace the cur- 
rent supplied to all school houses, fire en- 
gine houses, police stations, parks and 
squares and City Hall Annex; at present 
the current is supplied on different contracts. 
made by the various departments, the aver- 
age price paid has been 7.16 cents per kilo- 
watt hour. The new rate, however, will 
enable the city to save about $4000.00 a 
year, which sum can be appropriated toward 
the installation of additional lights this 
year. The new proposition came as a pleas- 
ant surprise to the Mayor and Superinten- 
dent McCuen, and it is believed to have 
been the result of the agitation for a munic- 
ipal lighting plant by Mr. McCuen. 

The city of Cambridge, Md., agreeable 
with the terms of the contract between the 
municipality and the lighting company, the 
electric lights were placed in service for the 
first time December Io, the streets were 
beautifully illuminated and the public 
seemed delighted with the new lighting 
system. Only the main streets have been 
lighted at this time, but as the Commission 
sees fit additional lights will be installed 
from time to time, and within a short while 
the entire town will be illuminated. At 
present the town is lighted with 11 arcs and 
22 incandescent lamps. 

SypDNEY C. BLUMENTHAL. 

BALTIMORE, January, 1909. 
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Mrs. Tungsten’s Suggestion 


By Guipo D. JANEs. 


“Guess I won’t make an assignment to- 
day,” remarked Charles Tungsten the other 
A. M., as he said good morning to his wife. 

“Why ?” 

“Because my sales increased fifty per 
cent. after dark last night. Most unusual 
phenomenon in clothing store history. I 
was afraid to tell you at first, for fear you 
would think I was kidding you. If the said 
phenomenon gets busy again you may yet 
be able to face the cruel world with a bank 
account.” 

“Oh! thank you for pausing in the as- 
signment proceedings,” cried Mrs. Tung- 
sten, beside herself with happiness. “ You 
know Margerie is to make her debut next 
fall, and should your vocation become under 
the weather the preferred creditors would 
snub us at the debut. I hate to come be- 
fore the public at fifty cents on the dollar.” 

“T will do my best to restore comfort 
and ease to your mind, dearest.” After say- 
ing which he strolled away to carry on his 
business. 

“But I can’t see why all of a sudden he 
should make a success in his calling. Ever 
since the gas works burned, and he had to 
depend upon kerosene to light up his: store, 
his sales have fallen off awfully. Two 
years ago we associated with cashiers, di- 
rectors and bond holders; now we entertain 
credit men and bill collectors. It makes me 
cry every time I think of it.” Whereupon 
the good lady filled her room with sobs 
and kept the place well stocked with same 
until dinner. Then she stopped. “But I 
mean to investigate the affair,’ she said 
aloud to herself. ‘“ After the meal I will 
journey down to the store and figure out 
where the phenomenon came from.” 


Accordingly at half after five, when she 
had dressed for the afternoon, she boarded 
a street car on the new Troop Street line 
and made a bee line for her destination. 

“What lovely headlights your car has,” 
said Mrs. Tungsten to the conductor who 
had come around for his nickel. “They 
make things along the route look prominent 
and important.” 

“Yes’m. New electric ones the company 
put on. You sees there is a three-minute 
schedule along here, and we gots to have 
illumination enough to prevent colisions.”’ 

“You go right by the Tungsten Clothing 
Company, don’t you? ” 

“Yes’m, but we didn’t until yesterday. 
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Just opened up the new branch line there.” 

“O, I see now—why—why my—’” 

“EW hats” 

“T was just talking to myself. 
a habit of doing so.” 

“Oh.” And the conductor, having se- 
cured his money, withdrew, leaving the one 
to whom he had been talking, peering out 
of the forward window in a most absorbed 
manner. 

“T know why my dearie has suddenly 
hit it. rich,’ she added,. “ seev1f- I, am not 
right. When the car swings into Troop 
Street I shall know.” 

“Troop Street!” cried the conductor. 

“Now!” And as the car turned the cor- 
ner it threw its headlight straight in her 
husband’s show windows. Trousers, shirts, 
coats, etc., stood out in bold relief against 
the contiguous blackness. “I knew it! I 
knew it! ” she remarked almost hysterically, 
“the joke is on hubby. The next corner 
please, conductor.” 

When the car stopped she got off, and 
with a smile on her countenance and a 
bound in her walk, she entered her hus- 
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band’s place of business. “ Mr. Tungsten, I 
have a joke to tell you,” she began. 

“To-am sorry; remarked? Ne) torestitc 
good news that I told you this A. M. was 
the joke, if there is any at all.” 

“How come?” 

“Trade has been awful. Not a soul hard- 
ly has come in until a few minutes ago, 
and then only every three minutes. Wait, 
here comes one now.” 

“Sure I will wait, after which I will 
spring the joke on you for yours and mine 
are different.” 

“ Explain,’ said Mr. Tungsten twenty 
seconds or so later, after ringing the cash 
register. 

“Well, to make a short story long, an 
Italian fruit dealer makes a success by asso- 
ciating his wares with plenty of illumina- 
tion. Without light there would be no busi- 
ness life. People or customers are the 
moths, merchants the candles, illumination 
the flame ; do you get next to the analogy?” 

6¢ Nigia 

“Dunce, of course you do. Now, the 
new electric line that runs by here has elec- 





AND THEN ONLY EVERY THREE MINUTES.” 


PHE SELUMINATING 


tric headlights on the cars. Your store is 
located on the corner. When they turn into 
this street from High Avenue some flux 
strolls into your show windows. Moths 
come along, and they see your bargains, see 
that you are doing business, see that you 
have some life. Cars pass every three min- 
utes. How often did you say you had a 
customer? ”’ 


“Well, I declare. How did you—you 
happen to figure it out, dear little wifie? 
You are fit to stand beside Cesar and give 
command. You are a Tungsten cluster; 
you are my success, my queen, my guard- 
ian; give me a kiss.” 

“T will, provided you ’phone to some one 
this very next minute. No telling how soon 
the cars will take off those headlights. Be- 
sides, you want to have internal illumina- 
tion as well. What if some customer should 
come here some dark day and stumble? If 
injured he would sue you: if not, he would 
get sore and never patronize you again.” 


“A kiss and I shall do anything you say.” 
And having secured same, he called up 
Brown 189 over the old ’phone and said 
“hello:”? some one made the same remark 
at the other end of the line. 

“Ts this the Acme Electric Company? 


Architects 


Miss Loie Fuller created for herself an 
international and lasting reputation by util- 
izing the possibilities of colored light in 
connection with what has been termed the 
“poetry of motion,” otherwise the dance. 
While most of the stage dancing is more 
properly the doggerel or parody of motion 
than actual poetry, the definition applies 
with peculiar aptness to the creative and 
original work of Miss Fuller. She has 
lately been writing her memoirs for the 
New York Herald, which are both instruc- 
tive and entertaining. Any one who has 
sufficient original genius to create a new 
departure in an old art which will attract 
the attention of the world is worth listening 
to. Among her various experiences and 
opinions, she makes the following very sig- 
nificant comments as to the relation of ar- 
chitecture to illuminating engineering: 

“At the time of my arrival in Europe I had 
never seen a museum. The life I led in Amer- 





“Is THIS ACME ELECTRIC COMPANY?” 


Well, send down some watts, currents, in- 
candescent lights, a flaming arc, a meter 
and an illuminating engineer to Tungsten’s. 
Clothing Store. I want to take my store 
from under a bushel. I can’t depend upon 
skylights and kerosene lamps any longer.” 


and Lights 


ica gave me no opportunity to admire art. The 
first gallery I visited was the British Museum, 
in London. Then I wandered through the 
National Gallery. Later I studied the works 
in the Louvre, and at succeeding times had an 
opportunity to see most of the galleries in 
Europe. — 


“ Aside from the masterpieces gathered to- 
gether in those buildings what struck me most. 
in all the museums I went through was that. 
their architects had paid no attention to light 
effects. In consequence of that defect every 
one of them impressed me as an incongruous. 
combination. When my eyes fall on objects 
and I look at them for a few moments my 
vision becomes dimmed and I find it impossible 
to separate one object from another. I have 
often wondered whether some day this whole: 
question of light will be better understood. 

“ Tllumination, reflections, the rays of the sun 
falling on objects are such essential problems. 
that I cannot understand why so little impor- 
tance is given to them. I have nowhere seen 
a museum where the lighting scheme was per- 
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fect. The panes through which the light enters 
and the lamps which illuminate the different 
halls ought to be hidden or shaded, so that 
the objects in them may be contemplated with- 
out the eyes being molested by the glare. 

“Tt should be the aim of architects to dif- 
fuse light. There are a thousand ways of do- 
ing this. In order that light should give the 
best results it ought to be focused directly on 
the pictures and statues, instead of striking 
them by chance. 

“Color is decomposed light. The rays are 
broken up by molecular vibrations on touching 
any object. This decomposition of which a 
photograph is imprinted on the retina is al- 
ways the result of various chemical changes in 
the matter itself and in the rays of light. Each 
of these effects is designated by the name of 
color. 

“Our knowledge of the production and 
variation of these effects is exactly in the 
same stage when music was—when there was 
no music.” 


Is There Anything Wrong with This 
Scheme P 


More than one inventive genius has con- 
ceived the idea of getting the full amount 
of illumination from an incandescent elec- 
tric lamp by the use of a fraction of the 
ordinary current, by rapidly switching the 
light on and off. When such a lamp is 
turned out it takes a fraction of a second 
for the carbon to cool below the point of in- 
candescence, and probably a still larger part 
of a second for the effect upon the retina to 
disappear. Taking the two together there 
is an apparent effect of the light continuing 
after the current has been shut off. There- 
fore, reasons the inventive genius, if the 
lamp can be switched off and then turned 
on again just before its luminous effect has 
disappeared, the eye will get the same im- 
‘pression as if it were burning all the time. 

A Frenchman by the name of J. Lafitte, 
of Biarritz, has patented a device based 
upon the same theory, but worked out with 
far greater ingenuity. The principle which 
he proposes to use may be described as fol- 
lows: Suppose that a search-light beam be 
‘directed against a distant object: That ob- 
ject will appear brilliantly illuminated. If 
‘the beam were then suddenly extinguished, 
or removed, the impression upon the retina 
of the eye would continue for about a tenth 
of a second, 1. e., the eye would continue to 
‘see the illuminated object for that length of 
time. If the beam were again directed 
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against the object before this tenth of a 
second had fully elapsed, the eye would 
again see the object, and there would thus 
be the sense of continuous vision. 

To utilize this phenomenon, M. Lafitte 
proposes to place a series of parabolic re- 
flectors, arranged in a peculiar manner, 
around a focusing arc lamp, and by causing 
those to revolve rapidly about the arc, to 
project a beam of light in rapid succession 
over different points of the space to be il- 
luminated. The proposed construction is 
shown in the diagram herewith. The re- 
flectors are placed on a_ helical-shaped 
frame work, so that the projected light 
from each reflector can have an unob- 
structed path through the opposite side of 
the frame. By causing this form, with 
its reflectors to rotate rapidly the space 
covered by the projected light will be ai- 
ternately illuminated by the beam and left 
in complete darkness. 

Is there a fallacy in this scheme, and if 
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FIG. I.—EXTERIOR ILLUMINATION, GAS APPLIANCE EXPOSITION, CHICAGO. 


The Convention of the National Commercial Gas 
Association 


Since the gas industry has no single na- 
tional organization which covers the entire 
field in the comprehensive manner of the 
National Electric Light Association, com- 
parisons must be made with the conventions 
of its separate organizations. The recent 
convention of the National Commercial Gas 
Association, together with the Gas Ap- 
pliance Exposition, which was held under 
the joint auspices of the Commercial Asso- 
ciation and the Gas Institute, may properly 
be compared with the commercial part of 
the N. E. L. A. Convention and its exhibi- 
tion of electrical appliances. 

Some comments relative to the exposition 
appeared in our last issue, but these were 
based’ purely upon inferences drawn from 
the list of exhibitors. Interviews with those 
who were present and further printed re- 
ports affords material for further com- 
ments. Fortunately, or unfortunately, ac- 
cording to the viewpoint from which they 
are observed, these comments must largely 
take the form of criticism. “A prophet is 


net without honor save in his own country 
and in his own house,” but the critic is 
usually without honor anywhere’ save 
among the enemies or competitors of those 
criticised. Nevertheless, “an open confes- 
sion is good for the soul,’ and the honest 
critic is one who makes open confessions 
vicariously, who confesses the sins of oth- 
ers. Honest criticism sincerely offered has 
never yet been known to injure any one— 
except the one who made it. 

The illustration herewith is from a photo- 
graph of the interior of the building in 
which the exposition was held, and may 
serve to “ point a moral” as well as “ adorn 
a tale.’ Compare this in your imagina- 
tion with the interior view of any electrical 
show or exposition; recall the countless 
electrical lights arranged in festoons, in 
outlines, in groups, on chandeliers, and in 
every conceivable manner, to lend an im- 
pressively bewildering sense of gaiety and 
brilliancy to the scene. Then look at the 
picture before you and measure in your 
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mind the extent of the lost opportunity for 
showing the possibilities of gas as a modern 
illuminant. The space is illuminated with 
sufficient brilliancy to display the goods, but 
that is all; there is nothing of the fantastic, 
nor the spectacular, nor the purely decora- 
tive in the installation. It is a practical 
confession by the gas interests that gas il- 
lumination is utilitarian only; that aside 
from its cheapness and practical service- 
ability, it is out of the race with its elec- 
trical competitor. 

It does not require the imagination of a 
commanding genius to picture what this 
hall might have looked like had the full pos- 
sibilities of gas illumination been utilized. 
As has been pointed out in these pages be- 
fore, gas light has one distinct advantage 
over electricity for spectacular purposes in 
the very nature and appearance of a lumi- 
nous flame. Any luminous object is attrac- 
tive, but a flame is positively fascinating 
because of its life and movement. What 
never-to-be-forgotten effects could have 
been obtained by a liberal but artistic use 
of varied sizes of gas flames! Again, there 
are the small mantle burners which are as 
adaptable to outline and decorative lighting 
as the incandescent electric lamp, and quite 
as easy to install. Large and small inverted 
burners are quite competent to compete 
with the new high-efficiency electric lamps 
in point of brilliancy and artistic grouping, 
and yet they are conspicuous chiefly by 
their absence. 

Doubtless the gas interests are not seek- 
ing to enter this particular field of illumi- 
nating engineering, which the electric in- 
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terests hold in undisputed sway; but it most 
certainly would have been an impressive 
object lesson as to the present possibilities 
of gas illumination, and the fact that im- 
provement and progress have by no means 
been wanting with this illuminant. 

If the opportunities for an impressive dis- 
play of gas lighting were lost on the inte- 
rior, what shall we say of the exterior 
lighting, as shown by the illustration in 
Fig. 1? Here we have simply a grim fort- 
ress with a row of “gas arcs” suspended 
over the sidewalk from gas pipes project- 
ing from its frowning walls. What would 
this building have looked like had it been 
housing an electrical exposition? Imagine 
the magnificent archway over the entrance 
outlined in incandescents; the battlements 
on the corners projected by lines of glit- 
tering light; and the sombre facades trans- 
formed into the semblance of a gorgeous- 
ly illuminated chateau or casino by the 
clever use of this same means. Are none 
of these effects possible by the use of 
gas light? At least the windows could be 
illuminated. 

Among those who visited the convention 
and exposition was Mr. Charles M. Cohn, 
secretary of the Consolidated Gas, Electric 
Light & Power Company of Baltimore. 
His impressions and opinions are surely 
worth listening to. In a number of re- 
spects he expresses himself as_ being 
“keenly disappointed; there were no high- 
efficiency single mantle lamps to be found 
on display, and although these units could 
be used to good advantage to replace the 
cluster lamps, up to the present time they 





FIG. 2.—EXHIBITION HALL, GAS APPLIANCE EXPOSITION, CHICAGO. 
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FIG. 3.—GAS ILLUMINATION IN SOUTH AFRICA. 


have not been developed; and it is most 
certain that a wide and profitable field 
awaits the introduction of such an illumi- 
nant for commercial purposes. One of the 
most noticeable features was the entire ab- 
sence of ornamental lighting fixtures, with 
special reference to glassware; as the light- 
ing industry is a very important factor in 
every city, it is regretable that there was 
such a poor showing at the convention. 
Glassware particularly has been sadly neg- 
lected, this fact being clearly evidenced to 
the local gas company, when it was found 
necessary to have special glassware made 
to order for use in the offices of the com- 
pany, so that the best gas illumination could 
be had.” 

We do not by any means intend to give 
the idea that the convention and exposition 
was a failure. On the contrary, it was un- 
questionably the most successful effort that 
the gas interests have yet made along these 
lines, and will amply repay for the time and 
money expended in the results obtained by 
way of public interest and education. THE 
ILLUMINATING ENGINEER desires to see 
every illuminant pushed forward to the ut- 
most limits of its possibilities, and to this 
end believes that the Commercial Association 
and the Institute should permanently unite, 
and that the annual convention and expo- 
sition should in every respect measure up to 


the magnitude of the industries represented 
and the opportunities which it offers for at- 
tracting the attention of the public. A 
splendid start in this direction has been 
made; let the good work go on. 

It is surely a most curious anomaly that 
we should have to leave the city of Chi- 
cago, whose particular boast is its pro- 
gressiveness, and go to the limits of “ dark- 
est Africa” to find an example of what 
may be done in spectacular lighting. with 
gas. The South African Lighting Associa- 
tion, Ltd., is the title of the gas company 
doing business in Port Elizabeth, Natal, So. 
Africa. The illustration, Fig. 3, shows a 
night view of the company’s show room. 
The outside lamps are of 800 cp., using 
high pressure gas, the additional pressure 
being supplied by a small gas engine. The 
letters of the sign are six feet high, and 
are formed by inch gas pipes, with flame 
burners, by two types. We are indebted to 
the Gas World, London, for this informa- 
tion. 

The use of gas-flame torches as a part of | 
the spectacular lighting during “ Old Home 
Week” in Boston a year and a half ago 
was probably the most impressive feature 
of all the numerous lighting novelties pro- 
vided, and furnishes another example of 
what might be accomplished along these 
lines by the use of gas. 
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The Globe Photometer (Integrating 
Sphere) 


The desirability of a photometric instru- 
ment which should give the measure of the 
total flux of light (mean spherical candle- 
power) by a single direct reading has long 
been recognized, and attempts have been 
made at different times to solye the problem. 
Probably the earliest of these was Prof. 
Blondel’s “‘ lumen meter.” Later, Professor 
Matthews worked out with rare skill his 
integrating photometer, which has come 
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into considerable use in this country. The 
latest and most successful apparatus of the 
kind, however, is what was called by its 
German inventors the “ globe photometer.” 
Briefly described, this photometer consists 
of a spherical shell of metal given a dead 
white coating on the inside. The light- 
source to be measured is placed within this 
globe, and the measurement is taken by de- 
termining the intensity of illumination on a 
small segment of the surface. The mechan- 
ical conditions introduce certain errors 
which have to be compensated. When 








INTEGRATING SPHERICAL PHOTOMETER. 
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these compensations, which are made once 
for all, have been carefully worked out, the 
action of the instrument is very reliable. 
An instrument of this principle suited to 
the measurement of electric incandescent 
lamps is now regularly offered for sale by 
Foote, Pearson & Company, New York. 


.The general construction of the instru- 
ment is shown in the accompanying cut. It 
consists of the sphere arranged for receiv- 
ing the lamp, and a Sharp-Millar photo- 
meter for making the readings. The two 
are mounted on a base upon which the 
necessary electrical measuring instruments 
are also placed. By this instrument it is 
possible to measure not only the mean 
spherical candle-power, but the mean hori- 
zontal, and the candle-power in any direc- 
tion, as well. 


With such an instrument available, and 
the accuracy of its measurements assured, 
there is no longer the slightest excuse for 
clinging to the old scheme of horizontal 
reading in the commercial rating of electric 
lamps. 


A New “ House-Organ ”’ 


Juice is the title of a “ house-organ,” 
the first number of which made its ap- 
pearance last month, published by the 
Pettingell-Andrews Company, of Boston. 
The leading article treats of the theft of 
electric current, and is worthy of place 
in any technical journal. It is illustrated 
with wiring diagrams showing various 
means of “beating the meter.” Every 
wireman and electrical contractor should 
have this very valuable article. A page 
has been set apart for questions, com- 
munications, etc. The publication is of 
I2mo. size, 16 pp. and cover; is beautifully 
printed and illustrated, and generally one 
of the most pre-possessing publications of 
the kind which comes to our office. - 
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For the Man from Missouri 


When a prospective customer says, ‘‘ It 
is all: very well for you to tell how much 
less current these new lamps take than the 
old ones, but I’m from Missouri—you have 
got to show me”—-what are you going to 
do about it? 

That is where you flash your Tungs- 
tometer. 

This is a little measuring instrument, 
which is much simpler and easier to man- 
age than its name. Briefly described, it is 
a sort of universal current-meter, pocket 
size. The illustration gives a very good 
idea of its size and the manner of using it. 
As will be seen, it consists of a small am- 

e meter with an attachment 
plug at one end and a sock- 
et at the other. This meter 
will read currents up to 1.5 
. ampere and to 250 volts, 
either direct current or al- 
ternating current of 60 to 
140 cycles. By the use of 
the computing scale, shown 
just below the dial, the wat- 
tage can be easily deter- 


mined. bis 
Besides serving as a 
demonstration instrument, 


it is also useful in measur- 
ing the current consump- 
tion of tungsten and other 
lamps that are to be burned 
in series. The scale is so 
divided that it can be read 
directly in milamperes, thus 
giving a combination of 
watt and milampere read- 
ings which permits of 
extremely wide applica- 
tion. 

The instrument is for 
sale by the Central Elec- 
tric Company, Chicago, 
and is listed at $14. 
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PROCEEDINGS 





W. H. GARTLEY, PRESIDENT. 


The Annual Meeting of the Illuminating Engineering 
Society 


the Machinery Club, Hudson Terminal 
Building, New York. The meeting was 


The third annual meeting of the Ilumi- 
preceded by an informal dinner, at which 


nating Engineering Society was held on 
Friday evening, January 8, in the rooms of 
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Prof. Elihu Thompson was the guest of 
honor. Much to the regret of those present, 
Professor Thompson was obliged to with- 
‘draw immediately after dinner in order to 
present a paper to the American Institute 
of Electrical Engineers, and was therefore 
unable to speak farther than to briefly in- 
dorse the work of the society. 

The report of the treasurer showed a 
‘most satisfactory condition of the Society’s 
finances, there being a net balance in the 
treasury of something over $2000. : 

The result of the ballot for officers for 
the ensuing year, as reported by the Com- 
mittee of Tellers, showed the unanimous 
election of the entire ticket put out by the 
Nominating Committee as follows: 

President, W. H. Gartley, Philadelphia. 

Vice-Presidents, George C. Keech, Chi- 
cago; J. S. Codman, Boston; C. O. Bond, 
Philadelphia. 

Secretary, Preston S. Millar. 

Directors, A. S. McAllister, New York; 
E. N. Wrightington, Boston; George Ross 
‘Green, Philadelphia. 

Under the head of “new business” the 
‘question of devising some method of classi- 
fying the members so as to distinguish be- 
tween those who are primarily interested 
in illuminating engineering and those who 
are only interested in some of its collat- 
eral branches, or have a general desire to 
see the cause promoted, was brought be- 
fore the meeting by a motion that the chair 
appoint a committee to consider ways and 
means of accomplishing this purpose and 
report to the council from time to time. 
The motion elicited considerable discus- 
sion, the general trend of which was to 
the effect that it is desirable for the Society 
to offer the widest possible opportunities 
and inducements for every one to join who 
is in any way interested in the subject, and 
that it should, as far as possible, work along 
educational lines.. There seemed to be little 
difference of opinion as to the desirability 
of the Society’s ultimately making a dis- 
t'nction in its membership, but that any ac- 
tion looking to this end should be taken 
only after the most mature deliberation. 
The fact that such an action will require 
a change in the Constitution, which can- 
not possibly be effected before the next an- 
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nual meeting, is in itself a sufficient evi- 
dence that no hasty action is contemplated. 
That the Society has thus recognized its 
responsibilities to the public and to the 
other professions by looking forward to 
distinguishing between those who may 
properly be called illuminating engineers 
and those who only have an incidental in- 
terest in the subject, or are amateurs or 
novices seeking knowledge, is of the high- 
est importance, and marks another step in 
the remarkable progress of this newest of 
the scientific societies. 

The election of Mr. Gartley to the presi- 
dency is, without doubt, a source of univer- 
sal satisfaction to the members. Mr. Gart- 
ley is the chief engineer of the United Gas 
Improvement Company, a _ corporation 
which operates a number of large gas com- 
panies, and which has long been known as 
one of the most progressive corporations 
of its kind in the country. The technical 
ability connected with this company is 
strikingly shown by the large number of 
unusually valuable papers which have been 
contributed to the several gas associations 
by members of its engineering staff. Mr. 
Gartley has personally taken a deep interest 
in the Illuminating Engineering Society 
from its beginning, and his own personality 
is such as to insure a strong, aggressive 
and enthusiastic administration of the 
office. In the special field of illuminating 
engineering Mr. Gartley is an authority 
upon photometry ‘as applied to gas light- 
ing. 

The selection of a president from those 
identified with the gas industry is a sig- 
nificant fact, and one particularly gratify- 
ing to all interested in the full development 
of the science. There has been some mis- 
understanding upon the part of the public 
in regard to the scope of the Society, some 
assuming that it dealt only with electric 
illumination. The election of Mr. Gart- 
ley, and the greater interest which the gas 
industry in general will undoubtedly take 
in its proceedings from now on, should not 
only serve to dispel this error, but should 
materially aid in keeping a just balance be- 
ween the two principal illuminants now in 
use. The Society is certainly to be con- 
gratulated upon its new official staff. 
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American Items 


CYCLOPEDIA OF APPLIED ELECTRICITY; six 
volumes, 2896 pages, 2000 illustrations ; 
special price, $18.60: American School 
of Correspondence, Chicago, IIl., 1908. 


To review this Cyclopedia is to review 
the entire subject of electricity. Only the 
briefest survey, therefore, can be attempted 
heres “ASisin “other cases» of Cyclopedic 
works, the authorship is divided among a 
number of specialists, who are particularly 
qualified to treat the different divisions of 
the subject. In this case particular atten- 
tion has been given to selecting writers 
who are not only qualified in point of 
knowledge, but in the ability to present 
their specialty in a simple, comprehensive, 
and attractive manner. The book is not 
written for the scholar, but for the learner ; 
and from the necessarily superficial exami- 
nation which we have given it, this vital 
point in a work of the kind seems to have 
been accomplished with a rare degree of 
success. Except such scientific investiga- 
tions as necessarily demand the use of 
higher mathematics, there are very few 
subjects which, in the proper hands, cannot 
be made comprehensible, and even fascinat- 
ing, by being treated in a lucid and com- 
mon-sense manner. This Cyclopedia is ap- 
parently the work of teachers, of those 
who by actual experience know how to 
look at the subject from the learner’s point 
of view, an absolute necessity to clear 
writing. 

Unquestionably, electricity is the most 
fertile, extensive, and absorbing field of 
study, whether one be interested in the sub- 
ject merely as a branch of general knowl- 
edge, in its theoretical development, or in 
its practical applications, in the whole range 


of natural science at the present day. The 
old idea of a liberal education has been 
entirely revolutionized by the progress of 
science. There is not a phase or condition 
of modern life which is not touched in some 
way by this still mysterious and protean 
force; and certainly no one can justly claim 
to possess a “liberal education” who is ig- 
norant of that which bears so intimate a 
relation to modern civilization. A compre- 
hensive work on electricity is, therefore, as 
essential to the home library as are the 
literary cyclopedias. 

It is as an educational work, however, 
that the greatest value of this cyclopedia 
lies. The possession of this single work 
is a far greater source of education on this 
subject than was a school or college a gen- 
eration ago. It is not possible for every 
young man to go to college, but it is possi- 
ble in much more than a figurative sense 
for the college to go to every young man. 
Any one having a common school educa- 
tion, who will possess himself of this cyclo- 
pedia, and apply himself to a study of any 
of the divisions of the subject, or the sub- 
ject as a whole, with persistance and con- 
tinuity of purpose, and supplement his 
study with observation and practical work, 
can give himself a better technical educa- 
tion than many a student obtains from a 
regular school course. 

While the publishers make no claims to 
philanthropy, their work is distinctly a 
movement which must have a very consid- 
erable influence in raising the standard of 
knowledge and intelligence among a large 
field of workers. The books are offered on 
an installment plan, which puts them within 
the reach of even the smallest salaried 
workman. 
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List of Works in the New York Library 
Relating to Illumination 


A pamphlet of 49 pages, reprinted from the 
Library Bulletin, December, 1908. 


This is the most complete bibliography on 
the subject of illumination that has ever 
been collected, to our knowledge, and as 
such is of general value to all those inter- 
ested in the subject, whether or not they 
have access to the New York Library. It 
is far more than a mere catalogue of books, 
as it gives references to articles pertaining 
to the subject that have appeared in period- 
ical literature. The careful division of the 
subject into a number of different depart- 
ments adds materially to its value. 


InpirREcr ILLUMINATION, by Augustus D. 
Curtis; The Central Station, January. 


Substantially the same article as ap- 
peared in the December issue of THE IL- 
LUMINATING ENGINEER. 


A SUGGESTION FOR STREET LIGHTING WITH 
Tuncsten Lamps, by H: H. Geary; 
The Central Station, January. 

Deals with the method of using arches 
over streets for the support of tungsten 
lamps, and illustrates the installation on 
Canal street, Grand “Rapids, Mich,,. as) an 
example. 

LarcE “ Wire” Lamps vs. Arcs, by Alton 
D. Adams; Municipal Journal and En- 
gineer, January 6. 

The two types of lamps are compared as 
to cost of current and maintenance, with 
results decidedly in favor of the metallic 
filament lamps. 

IN SAN FRANCISCO; 

Municipal Journal and Engineer, De- 


STREET LIGHTING 


cember 16. 


A short article dealing mostly with the 
statistics of the subject. 


STREET ARCHES IN MICHIGAN CITIES; 
Electrical World, December 19. 


Illustrates an installation of this kind in 
Big Rapids, a town not far from Grand 
Rapids, whose installation has been pre- 
viously mentioned. 


SHow WINbdow ILLUMINATION BY _ IN- 
VERTED GAS ARC AND PRISMATIC RE- 
FLECTORS, by Charles E. Blood; Light, 
December. 
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Describes a novel show window installa- 
tion in Portland, Maine. 

The panels in the window are of the most 
expensive quartered oak and the central posi- 
tion of the top was removed, making an orifice 
large enough to admit a concentrating holo- 
phane bowl, No. 1611, Class A, which is held 
in place by a brass ring and so showing only 
the glass hemisphere. The new inverted in- 
candescent five-burner arc lamp was hung in 
this bowl, having the tips of the mantles about 
3 in. from the bottom of the bowl proper. 

With the inverted incandescent are light 
used in this position, on actual test, it was 
found that the window lighted with electricity 
had 4 degrees higher temperature than the 
window lit with gas, and both windows exactly 
alike. Hygrometric tests showed a condition 
of atmosphere exactly alike. 

The quality of light the electricity showed 
was a reddish tinge, and the pure white light 
of the incandescent gas arc and prismatic glass 
installation showed true daylight value. 

In the installation in question, a perfectly 
uniform lighting effect is produced. The light- 
source is entirely concealed, and is so placed 
as to be accessible from the inside of the store 
without in any way disturbing the window 
exhibit. 


MULTIPLE REFLECTING SHOW WINDOW DE- 
VICES AND Gas Arcs, by “R”; Ameri- 
can Gas Light Journal, December 28. 


Describes a number of means of using 
mirrors to light up all sides of goods in 
show windows. 


PRACTICAL GAS ILLUMINATION WITH IN- 
VERTED BuRNERS; The Architect and 
Engineer, December. 


Deals principally with the “ Reflex” in- 
verted gas lamp. 


Tue ILLUMINATION DESIGNED FOR A CLOTH- 
ING STORE, by J. R. Cravath; Electrical 
World, January 2.. ~ 

The installation consists of single tung- 
sten units for regular use, with four-light 
inverted gas chandeliers for emergency 
service. Plans and illustrations are given, 
and the installation very fully described. 


Lamp-Posts vs. STREET? ARCHES, by Albert 
Scheible; Electrical’ World, January 2. 
A comparison of the two systems, in 
which the faults of street arches are pointed 
out, and the conclusion reached that posts 
furnish the better method. 
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Foreign Items 


By J. S. Dow. 


Illumination 
THE LIGHTING OF SOME READING Rooms, 
by P. Blagg (Elec. Review, December 


25). 
THe LIGHTING oF PuBLIC AND OTHER 
LipRARIES (Electrician, December 11). 
Coming after the recent paper of Mr. L. 
B. Marks on the subject of the illumination 
of the Carnegie Libraries in New York, 
these articles suggest that an interest in 
library-illumination is being kindled in this 
country. The first of the two articles above 
is of special interest; the author takes up 
the method of lighting adopted in various 
libraries in London, criticising the results 
iiwedcn.acasen) + Lhe. second» articledeals 
broadly with the subject, and is short. It 
is pointed out that the only real test of ac- 
tual illumination is a photometric reading 
on the actual tables themselves. 


ILLUMINATING ENGINEERING (Electrical 


Engineer, December 11). 


AMERICAN CITIES AND STREET LIGHTING 
(G. W., December 12). 


These two contributions discuss, among 
other matters, the recent remarks of Dr. 
Louis Bell on street lighting in his presi- 
dential address before the Illuminating 
Engineering Society. It is interesting to 
observe that the writer of the short note 
in the Electrical Engineer mentioned above, 
takes the view that the uniformity of street 
illumination in American towns (1. é., main 
streets and side streets being equally well 
illuminated, irrespective of the amount of 
traffic passing, etc.), of which Dr. Bell com- 
plains, might be imitated to some extent in 
Great Britain, where the tendency is often 
to go to the other extreme and illuminate 
main thoroughfares well and side streets so 
badly that they appear very dark indeed by 
contrast. 


THe STREET LIGHTING Business (J. G. L., 
November 24). 

SECHSIG JAHRE BELEUCHTUNGSTECHNIK 
(Oesterr. Ungar. Installateur., Decem- 
Ber s5\).< 


An interesting historical summary of the 
development of illumination in Austria- 
Hungary during the last 60 years. 


THE ABSORPTION OF ARC LAMP GLOBES, 
Dye Prot me laebeaNlorris and i. G, iHare 
row (The Illuminating Engineer, Lon- 
don, December). 


The authors describe a series of tests on 
arc lamp globes arising out of some cor- 
respondence on the above subject. They 
give a number of distribution curves for dif- 
ferent globes and a table showing the per- 
centage of light absorbed in each case. One 
point emphasized is the necessity of deal- 
ing with mean spherical candle-power in 
order to get a true value. 


oF THOSE CONCERNED 
Chas. W. 
Hastings (llluminating Engineer, Lon- 


LHe. PpucATION 
WITH ILLUMINATION,’ by 


don, December ). 


Tue ILLUMINATION-EXHIBITS AT THE BER- 
LIN EXHIBITION OF SHIPBUILDING, by 
Wire iavon (Lllumu- 
nating Engimeer, London, December). 


Czudnochowski 


A DEMONSTRATION OF THE USE oF HOLOo- 
PHANE REFLEcTORS (/lluminating Engi- 
neer, London, December). 


NEED WE FEAR THE EFFECT OF ULTRAVIO- 
LET RAys IN ARTIFICIAL ILLUMINANTS 
ON ShHE: EVES bys Dtesyochanz-sand 
DSlOchnalsSehiwn Hien 1 4e u ecenineras 
also Illuminating Engineer, London, 
December): 


A reply to the previous article of Dr. W. 
Voege on this subject, Dr. Voege described 
experiments intended to show that the ef- 
fect of the ultraviolet light in daylight and 
under natural conditions must be at least as 
great as in any artificial illuminants in ordi- 
nary use. Schanz and Stockhausen now re- 
ply in detail, upholding their contention 
that such light is injurious, and particularly 
to be guarded against in artificial illumi- 
nants, and criticising some points in connec- 
tion with the conditions under which Dr. 
Voege’s experiments were carried out. 
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Photometry 


On PHOTOMETRIC STANDARDS, by J. K. Hey- 
don (Elec. Magazine, November). 


The author contributes a brief discussion 
of photometric standards of various kinds, 
and enters into those of the incandescent 
class in detail. He suggests that an im- 
provement over previous attempts in this 
direction might be made by separating the 
heating element from the radiating ap- 
paratus. Thus he proposes to wind a 
platino-iridium wire over a porcelain cyl- 
inder, covered with platinum-black and 
therefore resembling the theoretical black- 
body. The wire will be heated electrically, 
and will bring the black body to incan- 
descence. 


ILLUMINATION, Its DISTRIBUTION AND 
MEASUREMENT, by A. P. Trotter, Con- 
tinued (Illuminating Engineer, Lon- 
don, December). 

The author discusses the Harcourt and 
Bunsen types of photometers and gives 
some directions for the making of sensitive 
grease spots, and the correct methods of 
using photometers employing them. 


UrEBER TAGESLICHTMESSUNGEN, by W. 
Thorner . (Phys. Zeitschr., | Decem- 
ber 7:). 


The author describes his type of illumi- 
nation-tester (see also [Illuminating Engi- 
neer, London, June, for a description of this 
apparatus in English). The essential prin- 
ciple of the instrument consists in the com- 
parison of the sky-brightness with the il- 
lumination at any point in the room, the 
former being judged by the aid of a small 
image formed by a lens; the brightness of 
this image can be adjusted by means of 
stops of known diameter. The author now 
proposes to replace the series of stops by 
an iris-diaphragm. 

AN ImprovED ForM oF HARRISON UNIVER- 
SAL PHOTOMETER (J/luminating Engi- 
neer, London, December). 

A description of a modification in the 
Harrison photometer, which enables the in- 
strument to be used both for measuring il- 
lumination in a horizontal plane as well as 
in vertical and inclined ones. 

Electric Lighting 
ELEKTRICITATSSTEUER, by G. Dettmar (E. 
I Z;, December 3; Deceniber10).. 
DER GESETZENTWURF BETR. BESTEUERUNG 
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von GAS UND ELEKTRISCHER ENERGIE 
(Elek. Ang., November 30; Dec. 10). 


Further discussion of the proposed tax on 
gas and electricity in Germany (see pre- 
vious review).. The matter has now been 
the subect of formal discussion at the Ger- 
man Institution of Electrical Engineers, and 
it was decided to address a protest to the 
Reichstag on the subject; the exact text of 
this appeal-is *sivén: inthe 27d 7 oee 
above references. ) 


Mopern Arc LAmpPs AND THEIR APPLICA- 
TIONS, by J. Rosemeyer (Jlluminating 
Engineer, London, December). 


A general description of the development 
of arc lamps, mainly by the Regina Com- 
pany, as exemplified by the Helia, Reginula 
and other lamps, the author dwells on the 
nature of the circumstances that are favor- 
able to the enclosed arc lamp, and describes 
how, by securing more complete exclusion 
of air from the globe, the performances of 
such lamps can be improved. 


UEBER DIE ABHANGIGKEIT DER LICHTSTARKE 
UND DES VERBRAUCHES BEI WECHEL- 
STROMFLAMMENBOGENLAMPEN VON DER 
ART UND UND GROSSE DER VORSCHAL- 
TUNG, by P. Hoener.. (2 TZ Deca 
berry. 


A description of some experiments upon 
the effect of different conditions in the elec- 
trical circuit on the performance of flame 
arc lamps on an alternating P. D. The ar- 
ticle is accompanied by full details of the 
energy consumed, the candle-power and the 
corresponding nature of the current and 
P. D. waves impressed upon the arc; one 
conclusion arrived at is that a choker is in 
general preferable to resistance in order to 
take up the surplus P. D. 


Die NORMALGEWINDE DES VERBANDES 
DEUTSCHER ELEKTROTECHNIKER UND 
IHRE ANWENDUNG IN DER PRAXIS, by 
P._.H.-Peris (227. 22) Decembera 


Discusses the standard regulations for 
screw threads, as laid down by the Verband 
Deutscher Elektrotechniker and their appli- 
cation to screw holder glow lamps. Hither- 
to some divergency had existed between 
the threads employed by different makers 
so that lamps and holders were not always 
successfully interchangeable. But it was 
found that the measurements of the chief 
firms were not very different, and complete 
uniformity has now been brought about. 











THE ILLUMINATING ENGINEER 


METALLISCHE LEUCHTFADEN IN DER FABRI-_ 


KATION UND IN DER Praxis, by B. 
Duschnitz (Elek. Ang., December 3; 
December 13). 


INCANDESCENT Lamps, by J. Findlay (Elec. 


Engineering, December 3). 


A SERIES OF COMPARISONS BETWEEN GAS 
_ AND Evectricity, by R. E. Neale (Elec. 
_ Magazine, December). 


Dir NEUEREN BoGENLAMPEN, METALL- 
DamprrF Bocen (Z. f. B., November 30; 
December 10). 


THE Quartz Mercury Vapor Lamp (Elec. 
Engineering, November 26). 


METALLIC FILAMENT LAMPS AND PRICES 
(Elec. Engineering, December I1). 


Gas, OiL, ACETYLENE LIGHTING, ETc. 


HIGH-PRESSURE GAS IN FLEET STREET, 
Blonder. Gs 117, December i2+ J Gil ., 
December 1, 1908). 


Describes the alteration now being car- 
ried out in this important street in the city 
of London, where the old lamps are to be 
replaced by Keith 1500 candle-power 
sources, supplied with gas at a pressure of 
about 55 inches; this will be capable of be- 
ing increased to 60 in. in order to control 
the lighting up and extinguishing by tem- 
porary pressure increase in the usual way. 
A more recent letter to the Gas World 
urges the merits of self-contained lamps of 
the Chipperfield type, which are indepen- 
dent of extraneous pressure raising devices, 
and can be applied to an existing system 
without altering the pipes, etc. 


Dir BELEUCHTUNG DER KONIGSTRASSE IN 
STUTTGART MIT STARKLICHT, by E. 
Gohrum (J. f. G., November 21). 


Describes the arrangement of the Pharos 
and Selas lights running on pressures of 
1400 and 300 mm., respectively, which have 
been introduced into one of the main streets 
of Stuttgart. It is of interest to note that 
the mantles are said to be renewed every 
150 to 200 hours. 


HEATING AND LIGHTING, by J. MacGhee, 
(G. W., December 12; J. G. L., Decem- 
ber 8). 
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A paper dealing generally with progress 
in gas lighting and other matters. The au- 
thor in this case also makes special refer- 
ence to the future of incandescent gas lamps 
provided with local and self-contained pres- 
sure-raising devices. He mentions the self- 
lighting mantle which is now upon the mar- 
ket in this country, but is hardly consid- 
ered to have actually reached a commercial 
stage; it is stated, however, that they can 
be made to retain their qualities for several 
months. The author makes the suggestion 
that gas companies should endeavor to have 
a special expert in any town of consequence 
whose duty it would be to. instruct and ad- 
vise consumers as to the correct adjust- 
ment of burners, etc.; at present these are 
often neglected and prove unsatisfactory in 
consequence. 


JAPANESE House AND STREET LIGHTING, by 
NM. Graham 2G_ December. 3 


An interesting series of articles that have 
appeared in the Journal of Gas Lighting, 
describing the progress of gas in different 
parts of the world. It should be particularly 
interesting to trace the progress of lighting 
in Japan, where the present arrangements 
seem to be often very primitive, from the 
illuminating engineer’s standpoint, but 
where the esthetic aspect of the subject will 
probably be met very happily. 

EDITORIALS, CONCERNING STATUTORY Ca- 


LORIMETRY (G1. Decemberxi9). 
UNIFORMITY AND Quatity (J. G. L., De- 
cember 8). 

THE GERMAN TAX ON GAS AND ELECTRIC- 
ity (J. G. L., December 8; December 
15). | 

THE Gas InpDustRY IN JAPAN (J. G.-L., 
November 24; December 1). 

Benoiw Gas (Oesterr.-Ungar. Installateur, 
November 28). 

NoTEs on Arr-GAS AND Petrot-Air Licut- 
ING (The Plumber, November and De- 
cember ). 


GASGLUHLICHTBRENNER, ETc. 
Novmber 30). 


oa Be 





* Contractions used: 

£. T. Z. Elektrotechnische Zeitschrift. 
Elek. Anz. Elektrotechnischer Anezeiger. 
G. W. Gas World. 

z A L. Journal of Gaslighting. 


B. Zeitschrift fiir Beleuchtungswesen. 
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CHICAGO, ILL—The lighting of the 
Electrical Show scheme will employ 10,000 of 
the new tungsten lamps in arches across the 
aisles from booth to booth. This will make 
the show the most brilliant ever held in Chi- 
cago. The scheme of decoration and lighting 
was arranged by D. H. Burnham & Co., and 
cost about $30,000. 


ST. LOUIS, MO.—Suits involving half a 
million dollars are to be filed against the 
Union Electric Light & Power Company by 
members of an organization formed to collect 
rebates from their paid bills of the last five 
years because of alleged discrimination in 
rates between them and other consumers of 
electricity. William Fay, formerly connected 
with the Union Electric Light & Power Com- 
pany and actively engaged as electrical engi- 
neer for the various lighting concerns of the 
city for twelve years, is directing the suits 
and is obtaining assistance from many busi- 
ness houses. Secretary H. Spoehrer, of the 
Union Electric Light & Power Company, 
claims that all contracts made since the adop- 
tion of the new schedule in November have 
been on the same basis of rates. He admitted 
that some old contracts not yet expired might 
be different from some now in effect, but he 
said the company was adhering religiously to 
the schedule. 


NEW YORK.—The Public Service Com- 
mission has issued orders to all electric light 
and power companies, effective January I, 
prohibiting any discriminatory or preferential 
rates for light, heat or power, and compelling 
the companies to file with the commission and 
display in their offices full schedules of rates 
charged thirty days before such rates are to 
become effective. 

These orders are expected to bring about 
wholesale changes and corresponding bene- 
fits over affairs encountered by the consumer 
of electric current now. The order aimed at 
preferential rates provides that no electrica! 
corporation shall collect or receive from any 
customer, by any special rate, rebate, draw- 
back or other device, any greater or less com- 
pensation for electricity or any other service 
than it collects from any other customer for 





a like service; nor shall it give any undue or 
unreasonable preference or advantage to any 
person, corporation or locality; nor shall it 
vary its rates from those filed with the com- 
mission. The only exceptions to this are the 
City and State of New York. 

OMAHA, NEB.—Omaha will have another 
electrical show this year, the time having been 
fixed for May, at the Auditorium, by a num- 
ber of the leading electrical contractors and 


- electrical supply merchants of Omaha and 


Council Bluffs. An organization was per- 
fected which will be incorporated at once to 
handle the show. It will be called the Omaha 
Electrical Show Company and the stock will 
be held largely by the dealers in Omaha and 
Council Bluffs. The electrical show held last 
May was a success even beyond the expecta- 
tions of the men who promoted it, and with 
the experience of last year and the confidence 
which success always brings with it, these 
same Omaha men feel confident that they can 
far excel last year’s show in every respect. 


WASHINGTON, D. C.—Senator La Fol- 
lette has introduced a bill in Congress to cre- 
ate a Public Utilities Commission for the Dis- 
trict of Columbia. Under the terms of the 
bill, a committee of three is to be appointed, 
which shall be an independent body. The 
Commissioners are to judge not only the rea- 
sonableness of the charges for service, but 
will also determine the adequacy of the ser- 
vice furnished by these public service cor- 
porations. The District Commissioners will 
be entirely relieved from the work of regu- 
lating all public concerns, and they will in no 
way be connected with the administration of 
the new board. Powers necessary to enforce 
their regulations will be conferred upon the 
new commissioners, whose salaries are to be 
$5000 each. In addition to prescribing the 
qualifications of the three officials. Senator 
La Follette directs that one must be a civil 
engineer, one must have had experience with 
the business of public utility corporations, and 
the other must be a lawyer. Not more than 
two of the commissioners must be residents 
of the District at the time of their appoint- 
ment. 


diie 
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is alive to this fact, 
as shown by the fol- 
lowing article in a 
recent issue: 


ADVERTISING A BusI- 
NESS STREET. 


When several 
streets in a city dis- 
pute title to the 
“leading business 
street,” the matter 
becomes very impor- 
tant indeed to mer- 
chants: Location 
means a great deal— 
it sometimes means 
the balance between 
their success or fail- 
ure. 

For many years 
merchants have been 
content to accept the 
accidental course of 
events and drift of 
public opinion as to 


which street is the 
leading business 
street, drawing the 


most of the public’s. 
trade. They have du- 


tifully followed where 
the public led— 
though the_ public 


was itself often led 
by mere chance and 
custom or tradition. 

But that was the 
old way. A number 
of progressive mer- 
chants are waking up 
to the fact that ad- 
vertising is a lever 
which will influence 


public opinion not 
only about  trade- 
mark names and 
store policies, but 


also about the business streets of their city. 

The merchants of Newark, N. J., are cer- 
tainly learning surprising things about ad- 
vertising just now. For many years the 
merchants of North Broad street have en- 
joyed an almost unquestioned supremacy as 
a business section. The department stores 
built there, and the business men regarded 
the fact that North Broad street was the 
business center of the ‘city as immutable, 
like the laws of the Medes and Persians. 
They never for a moment questioned North 
Broad street’s title. 





TYPE OF FIXTURE FOR FLAMING ARC LAMPS. 


Something, how- 
ever, stirred up the 
merchants of the 
other streets of the 
city. They rebelled 
against the growing 
popular idea that if 
you went down town 
to shop, you could 
get to the best stores 
if you patronized 
North Broad street. 

The South Broad 
street . merchants 
stewed over the sit- 
uation for a number 
of months and finally 
organized the South 
Broad Street Mer- 
‘chants’ Association. 
They agreed that it 
would help much if 
South Broad street 
had better lighting. 
They got a_ special 
rate and strung many 
are” lights onesie 


street. Then they 
planned an “ opening 
night.” 

That was how 
they first used adver- 
tising. They adver- 
tised the opening 


night jointly. It was 
a big success. They 
saw that advertising 
was the real key to 
the situation, and they 
took whole pages 
in the newspapers, 
which they filled 
jointly with ads, un- 
der the general head 
ofS South wBaroa d 
Street Merchants.” 

The proof of suc- 
cess was the fact that 
the North Broad 
street merchants grew alarmed and organ- 
ized an association also and planned to ad- 
vertise. 

But the game is just beginning to get in- 
teresting. A few evenings ago the West 
Market street merchants got together, and 
the East Market street merchants are put- 
ting their heads together also! It looks as 
if there will be a very entertaining game of 
chess and checkmate in Newark, to the 
profit of Newark newspapers and the city, 
before the situation will settle. 
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Indirect Illumination 


By ALsBert J. MARSHALL. 


Only a few years ago the use of ex- 
posed light-sources, regardless of their in- 
trinsic brilliancy, was the rule rather than 
the exception, and this practice is still 
much in evidence. Since the commercial 
advent of sources of higher intrinsic bril- 
liancy, however, and the coming of new 
ideas and theories in the use of artificial 
light, this practice has been the object of 
much adverse criticism. As a result, 
there has been marked progress in the 
elimination of this fault. The simplest 
means, namely, the use of diffusing shades, 
was naturally first resorted to. Seeing the 
benefits of this method, it is not unnatural 
that some should be found to advocate 
carrying out the theory to its extreme 
limits, 1. e., of entirely removing all light 
sources from the field of vision. This 
latter method constitutes what is generally 
known as “indirect lighting.” 

This method is carried out in two gen- 
eral ways. The one consists in concealing 
the light-sources, with their reflectors, be- 
hind a cornice or projection running 
around the side walls of the room slightly 
below the ceiling. In this method the 
junction of ceiling and side wall is usually 
blended into a curve, or “ cove,” which 
furnishes a diffuse reflecting surface. The 
other method consists in placing the light- 
sources On supports attached to the ceil- 
ing, in the manner of the ordinary chan- 
delier, but reflecting the light onto the 
ceiling instead of directly out onto the 
space below. In either case the cove or 
ceiling becomes the effective light-source, 
illuminating the space below by diffuse 
reflected light. 

Particular attention has been attracted 
to this latter method of late by the com- 
mercial exploitation of what is claimed to 
be a new system worked out on scientific 
principles. Stripped of its “talking 
points,” the system is nothing more than 
the old, old scheme of putting a lamp in 
an inverted opaque reflector, and sus- 
pending it at a convenient distance from 
the ceiling; and its chief distinction, a 
degree of ugliness in appearance that 
alone would put it beyond the pale of tol- 


erance for even commercial work, to say 
nothing of domestic use, for which it was 
especially recommended. The apparent 
endorsement of this system by those who 
have given some thought to the subject of 
illumination, and even by architects, is a 
curious example of the ease with which 
pseudo-scientific theories can be foisted 
upon the public when presented with the 
proper dress and stage-settings. 

Those advocating indirect lighting have 
based their arguments on the theory that, 
all light-sources being removed from the 
field of vision, the eye, instead of having 
to encounter intrinsic brilliancies of glar- 
ing intensity, will only see the illuminated 
surface, which, on account of its extent, 
will have comparatively a very low bril- 
liancy, and that in consequence the eye 
will be less strained. This theoretical ad- 
vantage has been accepted more because 
of its novelty than from established scien- 
tific facts resulting from actual use. Per- 
sonally, I am far from being convinced 
that indirect lighting as ordinarily pro- 
vided is the best thing possible, or for 
that matter, even good for the eyes at all. 
I admit that my own experimental work 
with this method has been limited, and I 
likewise have been able to find but little 
authentic data of value on the subject; 
which leads me to believe that the en- 
dorsement of this system is based rather 
on information than fact, and that a great 
deal more unprejudiced experimental work 
must be done along these lines before re- 
liable conclusions can be drawn. 

My experience with indirect lighting— 
and I now speak chiefly from a physio- 
logical point of view—has been anything 
but satisfactory. I have carefully ob- 
served some of the more prominent ex- 
amples of such installations in this coun- 
try, and find that, with very few excep- 
tions, the eye becomes fatigued much more 
rapidly than when called upon to work 
under lighting systems where well-dif- 
fused direct illumination is used. Fur- 
thermore, this fatigue is of the lasting 
sort, 1. e., after spending a few hours in 
spaces lighted indirectly, it usually takes 
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several hours for the eyes to become free 
from pain and the irritating after-effects. 
I have in mind a public hall in one of the 
New England States indirectly lighted by 
the cove method, which I was compelled 
(I say compelled, for I would not have 
tarried after feeling the annoying pain in 
my eyes if I could have consulted only my 
personal comfort) to remain about three 
hours, listening to a discussion on the sub- 
ject of artificial lighting. After leaving 
the hall I went to my hotel and remained 
in a darkened room for the rest of the 
evening, so that my tired and aching eyes 
might have a much-needed rest. 

Another example may be found in the 
city of New York, where, in a building 
largely devoted to the advancement of 
science, there are several assembly rooms 
lighted by a combination of the cove and 
inverted reflector methods. I have had 
occasion several times a year to attend 
meetings held in these rooms, and while 
the subjects presented and discussed are 
usually of much importance and therefore 
of interest to me, yet I look forward to 
having to spend an evening there with 
anything but pleasure. I have also noted, 
On many occasions, the apparent uncon- 
scious effort on the part of some of my 
co-sufferers to protect their eyes from the 
effects produced by this system of light- 
ing. It is not an uncommon thing to see 
a number in the audience shading their 
eyes with their hands, and others rubbing 
their eyes, indicating that their eyes are 
protesting against the conditions to which 
they are being subjected. The lighting in- 
stallations in these rooms, however, can 
be more easily tolerated than in the first 
mentioned case. This, I think, is partly 
due to the fact that the eye may derive 
some comfort from resting itself on the 
lighting fixtures; sounds odd, perhaps, but 
nevertheless seemingly true. 

This article affords me an opportunity 
of publicly expressing my views regarding 
the use of indirect lighting in wards of 
hospitals. When used in such cases suffi- 
cient intensity is generally produced to en- 
able books and newspapers to be read by 
the patients lying in bed; an intensity, we 
may assume, in the neighborhood of two 
or three foot-candles. This intensity of 
illumination, understand, is obtained on a 
plane approximately level with a person’s 


eyes while lying in bed; the intensity on 
the ceiling or side walls must necessarily 
be somewhat greater. Now, a person 
lying in bed and endeavoring to read a 
book under these conditions finds no dark 
background against which to rest his eyes, 
for usually the ceiling and side walls are 
brighter than the paper in the book which 
he endeavors to read; and no matter at 
what angle the book is held, a similar 
difficulty is encountered. The result is 
an intolerable fatigue of the eyes. There 
is something further to be considered; a 
number of patients, owing to the nature 
of their illness, are not able to read, and 
they are therefore usually compelled to 
lie on their backs and look at the highly 
illuminated ceiling and side walls; per- 
haps unconsciously ever trying to find 
some place upon which to rest their weary 
eyes. The use of indirect lighting, and 
the doing away entirely with exposed 
light-sources of high intrinsic brilliancy, 
in some classes of service is doubtlessly of 
value, but surely the results obtained in 
hospital wards and similar places leaves 
much to be desired. 

Inasmuch as I have criticized this sys- 
tem so vigorously for this purpose, it will 
be in order for me to offer a suggestion 


_ for improvement, so here it is: I recom- 


mend that a general illumination be ob- 
tained, perhaps by indirect means, of a 
very low intensity—just enough illumina- 
tion to be able to see one’s way about; 
then use adjustable brackets and equip- 
ment at the head of each bed for local 
lighting. By such a scheme the patients 
will have ample illumination for reading 
purposes, and the illumination produced 
by these adjustable brackets will also be 
sufficient for use in the dressing of 
wounds, etc., where something more than 
two or three foot-candles intensity is 
needed. 

There are, of course, some examples of 
indirect lighting which are exceedingly 
meritorious. I have in mind a very large 
space in the city of Washington where 
this method is resorted to with considera- 
ble success; but the conditions surround- 
ing this installation are so vastly different 
from what might be termed average con- 
ditions, that the results are hardly com- 
parable. 

Owing to the uniformity of illuminatior 
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obtained in a room lighted wholly by in- 
direct means, the eye is compelled to re- 
ceive at all times illumination of prac- 
tically equal intensity, the results being 
that the eye, unable to materially change 
its focus, is tired much in the same man- 
ner as our bodies become tired from hold- 
ing one position too long. Changing the 
focus of the eye exercises the muscles of 
that organ much as the muscles of our 
body are exercised when we move about. 
Therefore, if a room is lighted in such a 
manner as to cause different intensities of 
illumination, ofttimes spoken of as light 
and shade, the eye can very easily, by 
looking at these various points, exercise 
its muscles, thus largely eliminating eye 
fatigue. 

It will be remembered, perhaps, that 
uniform illumination was one of the 
sought-for ideals when the practical use 
of artificial light began first to receive 
general attention. Uniform illumination, 
in some classes of work, is highly desira- 
ble; but there are many cases where ab- 
solute uniformity is not only unnecessary 
but undesirable. In most cases light and 
shade are essential; and strange to state, 
it is largely in such spaces that most ex- 
periments with indirect lighting methods 
have been tried, with the result that the 
treatment of rooms so lighted appears flat 
and anything but effective. It has been 
argued that indirect lighting rivals day- 
light, owing to the complete diffusing of 
light rays. It should, however, be borne 
in mind that daylight is generally ob- 
tained from windows having definite loca- 
tion, and in spaces so lighted, light and 
shade are usually in evidence. 

There are two general cases in which 
the weak points of indirect illumination 
are reduced to a minimum. One of these 
includes all classes of interior lighting 
where sharp vision is not required. Audi- 
toriums of almost every class fall in this 
category. In such cases the intensity re- 
quired is so low that it would not produce 
the eye-strain resulting from the intensity 
required for close eye work. The illumi- 
nation of a theater during the perform- 
ance, which is generally the result of in- 
direct lighting from the stage, furnishes 
a good illustration of this kind. 

The other possibility for indirect light- 
ing includes cases where definite shadows 
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are not only unnecessary, but more or 
less objectionable. The most conspicuous 
and only important case of this kind is 
that of draughting-rooms, where the ob- 
ject viewed is a flat sheet of paper, and 
shadows of the instruments are confusing 
if at all distinct. In such cases the ob- 
jectionable feature of rays meeting the 
eye from a high angle can be overcome by 
the simple expedient of wearing an eye 
shade, which should always be done where 
careful work must be performed under 
indirect illumination. 

It may be interesting to note in connec- 
tion with this subject some of the theories 
in regard to the effect of circular rooms 
on the mind, which, in the main, is some- 
what comparable to artificial lighting 
where practically uniform illumination is 
obtained. This subject was recently dis- 
cussed by the Chicago journal in which 
experts on mental diseases, who have 
made a study of conditions at the Minot 
Ledge Light House, attribute the unusual 
prevalence of insanity among the keepers 
to its peculiar form of structure. There 
is no point, they say, on which the eye 
may rest, so that it travels round and 
round in a maddening whirl. They, there- 
fore, suggest that some means be devised 
for filling the curves and producing cor- 
ners and angles. In support of their 
theory they cite instances where men who 
have lost their mental balance during long 
confinement in circular prisons have 
quickly regained it on being transferred 
to an ordinary room with corners and 
angles. Baron Trenck spent much of his 
time in prison marking marks and corners 
to break the circularity of his surround- 
ings, in order to keep his reason from 
slipping away on the whirling and encir- 
cling walls. Gasonva, an Italian engineer, 
who was imprisoned in a round tower, 
gives much the same testimony. 

It might be shown, upon investigation, 
that uniformity of illumination would have 
somewhat similar effects on the eye, and 
incidentally on the brain. In fact, statis- 
tics assert that the insane are unfavorably 
affected during long periods of unbroken 
sunshines, and suicides and homicides are 
more frequent during such periods. The 
matter is of sufficient importance to 
justify careful and more conclusive ex- 
periments. 
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The lighting of a room in which a con- 
siderable number of people are employed 
at clerical work is admittedly one of the 
difficult problems in illuminating engineer- 
ing; and that a wide divergence of opinion 
is prevalent is evidenced by the various 
inethods that have been tried in the solu- 
tion of the problem. In general these 
methods may be divided into two classes: 
those in which a general illumination is 
provided of sufficient intensity, 7.e., from 
3 to 5 foot candles, to enable the work to 
be done at any point in the room at desk 
height; and, second, the use of a mild gen- 
eral illumination, with individual lights 
for each person. 

The first of these methods may be ap- 
plied either in the form of indirect light- 
ing, 4.é., using a white ceiling as a dif- 
fusing reflector, and cutting off the direct 
rays of the light-sources; or by the use of 
direct lighting, the intrinsic brilliancy be- 
ing kept as low as possible by the use of 
diffusing globes. Indirect lighting is at 
best inefficient, and besides is not proven 
altogether satisfactory from the purely 
physiological point of view. 

Direct lighting has the objection of com- 
paratively bright light-sources in the field 
of vision, even when the best possible 
means are used for diffusing the light. 
Where direct lighting has been installed 
for this purpose, it has frequently been 
found unsatisfactory, and special lighting 
been either entirely or partially substituted. 
There are certain conditions, however, in 
which a modification of the direct method 
may be used to excellent advantage and 
without the objections that it has usually 
met with. These conditions obtain in the 
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The Lighting of a Large 


Accounting Room 


By Po BARILEDE: 


case of large rooms particularly, if they 
are of considerable length in proportion to 
their width. 

The illustration of the accounting de- 
partment of the Philadelphia Electric 
Company, as shown in Fig. I, is an ex- 
cellent example of a method of lighting a 
large room of this character having a 
ceiling of the open beam construction 
such as is frequently found in modern 
fireproof buildings. 

The purposes for which this particular 
room is used, viz., accounting work, re- 
quired an intensity of illumination of ap- 
proximately five-foot candles, with the 
light sources placed in such a position 
with respect to the desks that all would 
have an equal intensity of illumination 
and that there would be no shadows on 
the books. 

The room is 105 feet long, 27 feet wide 
and 11 feet 9 inches high, the ceiling be- 
ing divided transversely by 24 beams. The 
finished beams are Io inches wide, 14 
inches deep and spaced on 53-inch cen- 
ters. The room is almost entirely occu- 
pied by rows of bookkeeper’s desks of 
standard dimensions, extending across the 
room with the exception of a 6-foot pas- 
sage way down one side, accommodations 
having been made for a maximum work- 
ing force of 50 persons. 

The illumination of the room as at pres- 
ent arranged is accomplished by means of 
192 20 c.p. 50-watt lamps, arranged in 
rows of eight on one side of each of the 
ceiling beams. The lamps are placed on 
34-inch centers, are staggered longitudi- 
nally, and somewhat more space has been 
left between the last lamp of each row 
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FIG. I.—ACCOUNTING DEPARTMENT, 


and the wall on the right hand or pas- 
sageway side of the room, than on the 
left side. The lamps are installed on 45 
degrees angle receptacles, and are equipped 
with prismatic reflectors. The lamps are 
controlled by 12 switches, each switch 
controlling a section of four half rows of 
lamps, thus permitting any one section of 
the room to be illuminated, or, any com- 
bination of these sections. 


As all of the men face in the one direc- 
tion, the light sources are effectually con- 
cealed from view. 


The illumination on the working plane 
of 45 in. averages approximately eight 
foot candles, and on a 30-in. plane, six 
to six and one-half foot candles, this being 
somewhat higher than was originally fig- 
Htcdmiteminuiparteto, thei use of .20.-c.p. 
metalized filament lamps, instead of 16 
c.p. carbon lamps, as originally contem- 
plated. 


The illumination of the room is, how- 
ever, extremely pleasing, and the photo- 
graph, which was taken at night, shows 
the evenness of distribution and lack of 
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PHILADELPHIA ELECTRIC COMPANY. 


shadows, characteristic of such a form of 
lighting. 

It is by no means necessary, however, to 
confine this method of illumination to ceil- 
ings having projecting beams. Thebeamsin 
this case are merely incidental, and were 
taken advantage of as shields to screen 
the direct, light, from the eyes of those 
working in their regular positions at the 
desks. The essential features of the plan 
consisted in placing the desks so that they 
all face in one direction, and directing the 
light by means of proper reflectors from 
the rear and above the heads of the occu- 
pants of the room. Rows of lamps fur- 
nished with opaque angle shades, such as 
are frequently used for show window il- 
lumination, would fill the purpose equally 
well. The- method, is naturally . better 
adapted to long rooms, and is equally 
available for other purposes, such as type- 
setting, typewriting, small machine work, 
etc. In these cases it has the advantage 
of absolute protection to the eyes from di- 
rect rays, entire absence of direct reflec- 
tion, while having the light-sources them- 
selves out of the way of the workmen. 
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There is an old adage to the effect that 
“half the world does not know how the 
other half lives,’ which still holds true in 
spite of all our cherished democracy and 
theoretically equal rights. This condition 
particularly exists in a metropolis, wheth- 
er of this or other countries. How the 
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upper class in New York lives, and 
breathes, and has its being is as little 
known by actual observation to the lower 
strata of society, as are the financial deals 
of the Wall Street magnate to the East 
Side saloon keeper. What do the houses 
of the “4oo” look like on the inside? 


FIG. I.—OFFICE. 
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How are they illuminated? As might be 
expected, they vary quite as much as the 
personality of their occupants. Not a few 
are, as things go in America, historical, 
which means that they were built for at 
least the preceding generation. These ex- 
hibit the ideas of magnificent lighting as 
they existed at the time; the ponderous 
and elaborate gas chandelier may be found 
in all its pristine glory. Occasionally a 
really fine specimen of the crystal glass 
chandelier or “lustre” may also be found. 

In the more recent structures, however, 
far greater simplicity prevails, in keeping 
with the general refinement of taste in 
matters of art which has been gradually 
taking place, particularly since the Cen- 
tennial Exposition of 1876. It is an ex- 
ample of this latter kind that is shown in 
the accompanying illustrations. The resi- 
dence is not one of the “ show-houses ” of 
the city, but is the mansion of one of 
New York’s wealthy and prominent citi- 
zens. 

As this gentleman is actively engaged 
in large affairs, he has set apart one room 
in his residence as an office, which is 
shown in Fig. 1. The illumination here is 
chiefly from a central chandelier, an elec- 
tric portable furnishing special illumina- 
tion for the table. Close scrutiny of the 
illustration will show a candle-stick with 
a genuine candle also finding a place upon 
the table. Combination gas and electric 
brackets are likewise used. The sim- 
plicity of design of the chandelier, table 
lamp and brackets is the most striking 
feature of the lighting installation in this 
room. The use of the chandelier would 
doubtless prove trying to the eyes if con- 
tinued for a considerable length of time, 
but the special illumination by the table 
lamp, with the comparatively low general 
illumination which would be furnished by 
the brackets, would give relief from this 
if desired. It is rather remarkable that in 
a mansion of this character an outlet 
should not have been provided for porta- 
ble lamps, which would have avoided the 
necessity of the intolerably ugly drop- 
cord from the chandelier. 

The reception room is shown in Fig. 2. 
The lighting here is entirely by brackets 
equipped with imitation candles and 
shades; the latter, by hiding the electric 
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lamp, conceal the imitation and add enor- 
mously to the effectiveness of the illumi- 
nation, both artistically and practically. 
The entire furnishing and decoration of 
the room, as will be seen, is a rigid 
adherence to the ideals of the French 
school. Artistically, the merit of the in- 
stallation consists wholly in the fidelity 
with which the original models have been 
followed. That the results are highly sat- 
isfactory there is little room for doubt. 

Fig. 3 illustrates the drawing room. 
Here, again, fixtures suspended from the 
ceiling are used. These consist of glass 
bead bowls with simple metal-work sup- 
ports, suspended but a short distance be- 
low the four corners of the ceiling. The 
use of side brackets is retained, which, 
together with the exquisite candelabra on 
the mantle, afford what is practically a 
second means of lighting the room. 

Fig. 4 shows a view of the library. The 
lighting here is entirely by sources placed 
about the walls, either in the form of 
brackets, or candelabra on the book cases, 
a method which has frequently been ad- 
vocated in these pages. A reading lamp 
on the table would seem to be necessary 
in this room, and its absence is a little 
difficult to explain. 

The dining room is shown in Fig. 5. 
The familiar “dome,” which has been so 
much in evidence of late years, is con- 
spicuous by its absence in this case, and 
in its place is an exceedingly graceful and 
exquisitely wrought chandelier, hung com- 
paratively near the ceiling. The side 
bracket, hcewever, is retained; as in all 
other rooms, but evidently for purely 
artistic purposes, being equipped with imi- 
tation candles, fitted with miniature elec- 
tric lamps. Who will deny that the ef- 
fect here is much more pleasing, where 
there is nothing to prevent an unob- 
structed view in every direction, than in 
cases where the ponderous “dome” is 
hung at the usual height—about the level 
of the eyes—thus obtruding itself on the 
vision from almost every direction? 

Fig. 6 shows a bed-room. Again, the 
light is entirely from the side walls. How- 
ever, there were some purposes which 
were not provided for, as is shown by the 
long coil of flexible cord and the large 
incandescent bulb hanging to one of the 
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FIG. 6.—BEDROOM. 


brackets. Possibly a closet was left in 
total darkness. 

As stated at the beginning, the most im- 
pressive feature of the entire installation 
is its simplicity, and the general use of 
brackets instead of overhead light-sources. 
It will be further noted that in every 
case the light on these brackets is care- 
fully screened with shades or diffusing 
globes. 

It would be interesting to compare the 
lighting installation of this excellent ex- 
ample of a modern city mansion with 
those that were considered magnificent 
one or two generations ago. If we go 
back into the Colonial days we find the 
really exquisite taste of the French and 
English schools reproduced; but following 
this period, when America first began to 
make efforts toward finding herself artis- 
tically, the evidences that, in the search, 
she had lost herself in the wilderness of a 
mere confused elaboration of heteroge- 
neous decorative motives, are of common 
occurrence. As the fixture designer of 
to-day is overly fond of imitating the can- 


dle with an electric lamp, so in the earlier: 
attempts at artistic gas fixtures examples 
are often found of attempts to suggest, or 
imitate the oil lamp. Some of what might 
be called medizval American fixtures are 
curious examples of this too prevalent 
mistake of assuming that art means elab- 
oration of ornament. Overloading a x- 
ture with metal is no new trick. The 
appreciation of the value of simplicity in 
art, however, is something which comes 
only with a higher state of general cul- 
ture, and will always be found to decline 
when culture degenerates into dilettante- 
ism. The best art is always, therefore, 
contemporaneous with the most vigorous 
and substantial periods of a nation’s his- 
tory. 

The conclusion may fairly be drawn 
that the artistic beauty and harmony of a 
lighting installation does not depend upon 
the amount of metal it contains, but upon 
its harmony with its surroundings, and 
the art shown in its construction, and that 
good illumination with good art is a whol- 
ly compatible combination. 
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The Relation of Efficiency to Art in House Lighting 


In no case of artificial lighting is the 
artistic side of more importance than in 
domestic illumination. With the excep- 
tion of the few rooms devoted exclusively 
to the practical and mechanical depart- 
ments of housekeeping, artistic effects are 
second only to hygienic quality, and both 
have or ought to have precedence over 
mere dollars-and-cents economy. 

It is universally admitted that the most 
serious defect of modern high-power 
light-sources is their glare, or in the tech- 
nology of illuminating engineering, in- 
trinsic brilliancy. This applies alike to 
mantle gas burners and of all forms of 
electric light. In order to overcome this 
defect diffusing globes, or reflector shades 
which completely screen the sources, are 
an absolute necessity. The use of such 
accessories, however, always means a cer- 
tain amount of loss of light, and a conse- 
quent reduction in the efficiency; or to put 
it more intelligently to the layman, a soft, 
diffused light can be had only at a greater 
cost of illuminant, whether it be gas or 
electricity. 

The relatively higher efficiency of the 
mantle gas burner has given it a decided 
advantage in this respect. The cost of 
producing light being so low, a consider- 
able portion can be sacrificed for the sake 
of diffusion, and still leave a satisfactory 
efficiency. This practice has come to be 
very general. Bare mantle burners are 
now comparatively rare, especially in 
house lighting, either fairly dense opal 
shades, or reflectors which hide the man- 
tle, being generally used. 

Not the least of the advantages of the 
new high efficiency electric lamps is the 
opportunity which they offer for the use 
of better globes and shades for the pur- 
pose of securing the proper diffusion, as 


well as the production of artistic effects. 
With the consumption of electric current 
cut to a third, the sacrifice of a part of this 
economy for the sake of better illuminat- 
ing results will be cheerfully made. Thus 
far the tungsten lamp has largely been 
used for commercial or semi-commercial 
purposes. Its use for domestic lighting 
has been given comparatively little atten- 
tion, and, in fact, its use for this purpose 
is generally frowned upon by fixture man- 
ufacturers on the plea that “it gives too 
much light, and cannot be adapted to artis- 
tic treatment.” They do not seem to 
realize that their statement in itself 
is a straight contradiction of terms. 
The higher the efficiency of a lamp, 
other things being approximately equal, 
the greater the opportunities for artistic 
results. While an art glass or decorative 
globe absorbing half of the light would be 
out of the question in a great number of 
cases with the old style carbon filament 
lamp, it is quite possible with a lamp giv- 
ing three times as much light for the same 
quantity of current. The tungsten lamp 
can now be had in the familiar 16 c.p. 
bulb, and will operate equally well in the 
vertical or pendant position. 

The use of illuminating glassware, 
which has more than doubled the opportu- 
nities for artistic effects in artificial light- 
ing, is a result of the improved methods 
of producing light, all of which, without 
exception, take the form of light-sources 
of greater brilliancy. When the candle 
was the best form of light available, dec- 
orative effects were confined to the orna- 
mentation of the supporting mechanism. 
The higher efficiency which has resulted 
from the higher intrinsic brilliancy of 
modern light-sources has opened up the 
entire field of art glass, with its limitless 
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possibilities, to the use of artificial light. 
Even the deluge of light from the flaming 
arc lamp is being turned to artistic ac- 
count in connection with the use of art 
glass. 

Speaking of candles brings up the ques- 
tion, which has elicited very widely di- 
verging opinions, as to the artistic merit 
of imitation candles. 

On this point a critic discussing church 
illumination in a recent issue of The II- 
luminating Engineer (London), says: 

The illuminating engineer must consider 
whether the old arrangement, satisfactory as 
it may have been from the point of view 
of the illuminants available, and the prevalent 
feeling when the original fixtures were put 
up, is equally so in the case of modern light 
sources. At present there seems to be a need 
for authoritative expression of the views of 
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the architectural profession on these points, 
there is a tendency, for instance, to attempt 
to secure the improved conditions of illumi- 
nation obtainable from modern sources, and 
vet to imitate the relatively feeble ancient 
devices. 

The writer then cites the use of a bank 
of imitation candles in which metallic fila- 
ment lamps are used. 

The Builder, commenting upon the mat- 
ter, Says: 

As far as this journal represents archi- 
tects, we can assure the writer that the imita- 
tion of candles in electric lighting is a silly 
and absurd sham, with no artistic principle 
of any kind to recommend it. 

This is certainly an unequivocal expres- 
sion of opinion, and it would be interesting 
to know to what extent it actually repre- 
sents the ideas of the English architects. 


Lighting Fixtures and Tungsten Lamps 


There is an old fable to the effect that 
the mice, being annoyed by the pernicious 
activity of the cat, held a convention to 
devise ways and means of averting fur- 
ther annoyance from this source; at which 
the sage decision was reached that a bell 
should be attached to the cat. While 
there was a unanimity of opinion as to the 
value of this remedy, there seemed to be 
some rather awkward difficulties in carry- 
ing it into practical effect. The fable 
strongly suggests the attitude of a certain 
portion of the fixture manufacturers to- 
ward the tungsten lamp. They are seri- 
ously exercised as to how this new cat, 
which has been so unfeelingly dropped at 
their front gate, may best be belled. In 
describing the lighting installation of a 
new State capital building, one manufac- 
turer stated with much apparent satisfac- 
tion that not a single tungsten lamp was 
going into the building. Asked for the 
reason of this rather surprising statement, 
he replied that the tungsten lamp, espe- 
cially on account of its high candle power, 
was entirely unsuited to the artistic effects 
which they wished to produce in this case. 
The logic of this reasoning may perhaps 
best be appreciated by citing an imaginary 
parallel. Suppose that a town were to put 
in a new and expensive street car system, 
and the chief engineer should say, with 
evident emotions of pride: “ There is not 


going to be a single trolley car in the 
whole system; horse cars are more pictur- 
esque and in keeping with the traditions 
of municipal art which we desire to per- 
petuate.” How would public opinion stand 
on this sort of engineering? Fortunately, 
in the case of the lighting installation, the 
fixture manufacturer’s views will cease to 
be operative after he has been paid for 
his contract and the building is turned 
over to its lawfulowners. Improved light- 
sources, whether in the form of the tung- 
sten lamp, or in its still better successor 
which is sure to appear sooner or later, 
car readily be installed in place of the 
older and less efficient types. 

This shying at the tungsten lamp and 
other improved methods of generating 
light by the fixture manufacturers recalls 
the early days of the electric light industry, 
when electric fixtures were treated as con- 
traband, made stealthily, and exhibited 
only to a few trusted observers in a room 
kept carefully under lock and key. After 
all of the innumerable examples of the 
futility of attempting to stand in the way 
of progress, this attitude of the fixture 
manufacturer to-day is certainly one of 
the strangest relics of medieval conserva- 
ism. You might as well try to stop the 
flight of a comet in its orbit by waving a 
red flag as to attempt to prevent the prog- 
ress of natural science. 
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The Flux of Light and the Fluxolight Paper 


By Atrrep A. WOHLAUER. 


One of the results arrived at during the 
convention of the Illuminating Engineer- 
ing Society in Philadelphia was the recog- 
nition of the so-called flux-of-light method 
as a basis for the calculations of the il- 
luminating engineer. According to ac- 
cepted definition, the flux of light repre- 
sents the total amount of radiation which 
issues from a single or a number of light 
sources, and is, as a rule, measured in 
lumens, a lumen being I ~ 47 of the flux 
of one mean spherical candle, and thus 
equaling the flux required to illuminate 
one square foot with an illumination of 
one foot candle. Being the original quan- 
tity of light at the disposal of the illumi- 
nating engineer, the flux of light should 
form the starting point from which all 
further determinations should be derived. 
A knowledge of its significance, for in- 
stance, facilitates the calculation of the 
average illumination (flux density), for 
an area of any given dimension, if one 
employs the formula: 


2F (1) 
I,=— 

2S 
I, = average illumination, 


ite tOtal etl U3; 
2S = total atea. 


where 


Up to the present time, the so-called 
polar candle-power diagram has been the 
most familiar, and, in fact, the only start- 
ing point for the calculation of illumina- 
tion. Such a polar candle-power diagram 
is obtained by means of the photometer in 


a well-known manner, and although the 
principle of the photometer and photo- 
metric measurements is based on consid- 
erations relating to the flux of light, the 
candle power itself represents a flux dens- 
ity from which the corresponding flux 
must be recalculated. From the polar 
candle-power diagram, the illumination 
can be determined directly, using the so- 
called point-by-point method, by means of 
the well-known formula: 


Lo (2) 


Ufutesess cos*h 





h2 
where 


Ip = illumination at point P in foot- 
candles. 
¢@ — angle of light ray with vertical. 
Ld = light intensity in the direction ¢ 
Ine. p: 
h = height of suspension. 


This method, which for a long while 
was applied almost exclusively for the cal- 
culation of illumination, and the use of 
which may be still desirable, at instances, 
is rather laborious on account of the nec- 
essary computation of cos*@ in connection 
with the other quantities. It was simpli- 
fied subsequently by the introduction of 
special tables, charts, diagrams, calcula- 
tors, etc. Incidentally, it may be remarked 
that the above disadvantage of the point- 
by-point method, consisting in tedious 
computations, are eliminated if one em- 
ploys the formula: 
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mine the illumination at numer- 
ous points of a plane and derive 
from these values the average 
illumination by means of the 
“illumination curves”? or of 
the “Isolux curves.” ? 

The use of the flux-of-light 





method, as stated above, con- 
siderably simplifies the proceed- 





ings, because it is possible 
thereby directly and correctly 








y to ascertain the average illumi- 
nation for larger and smaller 








areas of a plane. However, 
the determination of the flux 











which is utilized for the illumi- 
nation of a certain area is a 








problem which, at first sight, 
did not appear to be so very 
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METHOD. 


b (3) 
Ip a 





2 
ip 


wherein b= Ld X cosd 
h 


———— 
COS 


If the scales of b and r are not the same, 
as in the case of Fig. 1, where 


candle 
aaah oaarman CF 
foot 
boxe 
then le —_— 
r2 


where b and r are measured by the same 
linear units. 
It is seen that in Fig. 1, for the point P, 


L¢é=6 = 60 candles. 
b= 5.6 = 56 candles, 
hi 7 4 yiaect: 
{S274 Ji eeu 

Therefore 


Ip = 1.2 foot-candles. 


While formula (3) considerably simpli- 
fies the calculation of illumination by the 
point-by-point method, it is impracticable 
to carry out the bulk of illumination cal- 
culations by this method, because it is a 
too slow and troublesome work to deter- 


POINT BY. 


simple. 
Various kinds of more or less 
complicated solutions have been 





POINT suggested, which starting out 
from the polar candle-power 
diagram aimed to determine the 

mean spherical candle-power over a certain 


angle comprising the area under consider- 
ation. These solutions involve rather un- 
usual mathematical operations which, in 
the well-known Rousseau® diagram found 
its first practical solution and generally 
adopted application, reducing solid geom- 
etry to planimetry. Basing his work 
on the Rousseau diagram, Dr. L. Bloch* 
introduced, for a number of standard 
light-sources, his so-called flux curves and 
flux tables, which can be used for the 
determination of flux values just as one 
uses logarithm tables. Moreover, on the 
same basis, Cravath & Lansingh® have 
suggested the application of the so-called 
polar flux diagrams which, for a certain 
suitable angle, simplify the determination 
of the flux over that angle of whatever 





1Cravath & Lansingh: Practical Illumination. 
Pages 19 to 22. 


2Dr. L. Bloch: Grundziige der Beleuchtungs- 
technik. Maréchal: L’Eclairage 4 Paris (Paris, 
Bandry & Cie.). Lux: Die 6ffentliche Beleuch- 
tung von Berlin (Berlin, 1896), pages 439-457. 
Herzog & Feldman: Handbuch der Hliektrischen 
Beleuchtung. 


8 Rousseau: Comptes rendus des essais photo- 
métriques a ’Exposition d’Anvers, 1885. 


4Dr. L. Bloch; loc. cit. 

® Cravath & Lansingh: Calculation of Illumina- 
tion by the Flux of Light Method—Paper pre- 
sented at the second annual convention of the 
Illuminating Engineering Society. 
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FIG. 2.— FLUXOLITE” ILLUMINATING ENGINEERING PAPER. 


shape the polar candle-power curve may 
be. Another original and very elegant 
solution was recently presented by Dr. A. 
E. Kenellyt, who reduced solid geome- 
try to linear measurements, involving 
only the use of rule and compass. Us- 
ing the Kenelly method as a basis, E. 
W. Weinbeer? devised a slide rule by 
which even the use of the compass is 
eliminated. 

The writer has arrived at a solution 
which renders the determination of the 
flux for certain angles exceedingly simple 
and convenient. The medium in question 
is a polar diagram sheet, on which rec- 
tangular cross-sections of a certain scale 
are superposed, as illustrated in Fig. 2. 
Such a paper allows one to read the values 
of the flux issued under a certain angle 
immediately from the polar candle-power 
diagram whenever the latter has been 
plotted. 

THEORY OF THE FLUXOLIGHT PAPER. 

Rousseau’s, Kenelly’s and Weinbeer’s 


gee BE, Kenelly: Hlectrical World, March 
28, 1908. 

2B. W. Weinbeer; The Illuminating Engineer, 
London, July, 1908. Page 559. 





mathematical derivations have shown that 
the flux issued under a certain angle 


db. — >, (Fig. 3) is: 
Fy == .28 Ly, (cosh, — cos.) (4) 
where 


by $2 


angles of light vector with 
vertical, 


1b, 


candle power in direction, 


ied 
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FIG. 3.—THEORY OF THE “ FLUXOLITE” PAPER. 
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It is seen that in Fig. 3: 
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el Cn ee Gill if the polar diagram 
2 
is divided into a certain number of equal 


polar divisions, there is obtained: 


Ls 
Foo ly Fo, tte =. Ly si 
2 
: $1 + $2 bo + $3 
-—- L,, sin ———_— — L,, sin ————_, 
2 2 


Orcs Ie eh otal Si 
— WZ — etc. 

This means that the lengths ST, UV, 
etc., represent to a certain scale the exact 
measure for the corresponding flux. 





APPLICATION OF THE FLUXOLIGHT PAPER. 


The value of the fluxolight paper for 
the illuminating engineer is apparent as 
the use of compass, slide rule and tables, 
as well as all mathematical calculations 
and operations are avoided without neces- 
sitating the introduction of any additional 
apparatus, except the customary and in- 
dispensable polar diagram sheet. 

If it is desired to determine, for in- 
stance, the average illumination on a 
round table, 8 feet in diameter, using an 
illuminant as indicated by the polar can- 
dle-power curve of Fig. 4, it is found that, 
the lamp being suspended 10 feet above 
the table, a solid angle determined by 
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FIG. 4.—APPLICATION OF THE “ FLUXOLITE” 
PAPER. 


@ = 20° will comprise the total area of 
the table. The flux over this angle is 
composed of the flux issuing from 0° to 
10° and that issuing from 10° to 20°, and 
is equal 6 + 21.5 = 27.5 lumens. Divid- 
ing this value by the area of the table, the 
illumination is found to be equal to 0.55 
foot candles. 

In the very same way it is possible to 
ascertain the flux given out by a lamp, as 
illustrated in Fig. 4, between 60° and the 
vertical, an example quoted in Cravath 
and Lansingh’s paper on the “ Calculation 
of Illumination by the Flux of Light 
Method.” Summing up the values of the 
part fluxes 6.5 + 21 + 39 + 58 + 60.5 
+ 52, the resultant flux is found to be 237 
luments, while the value stated by Cravath 
& Lansingh amounts to 236 lumens, mani- 
festing a fair agreement. 

The application of the fluxolight paper 
is of value and assistance for the determi- 
nation of the so-called “ efficiency” of re- 
flectors. This value representing the re- 


lation F, total flux of lamp 


Fr total reflected flux, 
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is of great importance, in fact, the only 
correct basis for a comparison between 
different kinds of reflectors, though up to 
the present time it has been ascertained 
very rarely. By the use of the fluxolight 
paper, not more than two minutes are re- 
quired to obtain a correct value of the 
efficiency of a reflector if the polar candle- 
power curve of the lamp with and with- 
out reflector are available. 

The knowledge of the mean spherical 
candle-power of a source of light, the 
polar candle-power curve of which is 
known can also be accomplished by the 
use of the fluxolight paper in an extremely 
short time, because it is necessary merely 
to obtain the total spherical or hemispheri- 
cal flux of the lamp by the addition of the 
part fluxes and to divide the total spheri- 
cal flux by 47 and the total hemispherical 
flux by 27 in order to obtain the corre- 
sponding value. How correctly this can 
be done may be illustrated by applying the 
fluxolight paper method to an example 
wiaich: “las stbeen: quoted, by Dr. A. E. 
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Beriis 7.88, while the mean spherical 
candle-power arrived at by the fluxolight 
paper method (Fig. 6) is Ls = 7.85. 

It is obvious that the accuracy of the 
results can be enhanced by using a 5- 
degree division instead of a Io-degree, 
while some simplification and approxima- 
tion can be introduced by a 30-degree 
division. In such cases, of course, the 
relative scale between flux and candle will 
vary, yet without influencing the method 
of using the fluxolight paper which may 
be recapitulated as follows: The polar 
candle-power curve of a lamp obtained by 
photometric measurements or elsewhere is 
plotted in the usual way, for instance, on a 
to-degree fluxolight paper. The distance 
of the intersection of the polar candle- 
power -“CUfvesrwith-the 5,715.25 j.¢tc., 
vectors, from the vertical axis, represents 
the part flux issued between 0° and 10°, 
TOswand 20",020, and: 30. setc. 1) Ley stim 
of the part fluxes for a certain number 
of angles, constituting a certain total angle 


1 Hlectrical World, March 28, 1908. 
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FIG. 5.—KENELLY DIAGRAM FOR THE DETERMI- 
NATION OF MEAN SPHERICAL CANDLE- 
POWER. 
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FIG. 6.—DETERMINATION OF MEAN SPHERICAL 
CANDLE-POWER WITH “ FLUXOLITE” 
PAPER. 
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under consideration, represents the total 
flux given out under this total angle. This 
explanation, complicated as it were, will 
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be recognized at first sight as the unwieldy 
transcription of one of the most simple 
proceedings. 


Recent Progress in the Voltaic Arc—(Concluded) 


By Isrpor 


The substances mentioned are supposed 
to liberate oxygen. Straus uses for the 
same purpose peroxide of Manganese or 
directly oxygen from a container con- 
nected with the cores. These devices, if 
effective, have the disadvantage of mate- 
rially shortening the life of the electrodes. 
Straus also proposed to apply the princi- 
ple of aluminothermics to the arc by in- 
troducing into it aluminum. 

German patent 145,811, of Nov. 18, 
1902, claims the addition of Nickel to car- 
bons. German patent 137,507, of January, 
1902, claims the use of substances liberat- 
ing Ammonia for the purpose of counter- 
acting the formation of No,, or HNo,, in 
the arc. German patent 138,018, of Feb. 
20, 1902, proposes for the same purpose 
the use of hydrate of potassium in alka- 
line solution, while German patent 138,- 
o19, of March 28, 1902, recommends Am- 
monium carbonate. H. Krautschneider 
and E. Raasch proposed the use of or- 
ganic metallic compounds, as for instance 
salts of the oxalic or actic acids. 

The color effect of various mineral ad- 
ditions was thoroughly investigated in 
1804 by J. Schift, & Co; anuViennas. ihe 
following table contains the most import- 
ant results of this investigation: 

Mg _ Red-violet 

At’ Light green 

Zn White 

Cu Light blue 

Fe Reddish violet 

Si Reddish violet 


Arc under identical conditions some- 
what longer than in pure carbons. 

BaO. Bluish 

SrO- Rose 

CaO Red 

FeO Violet 

MnO Greenish 

LaO, Pure white 

DiO, Pure violet 


LADOFF. 


TiO, Blue violet 

ThO, Reddish 

CeO, vr ureebine 

Arc except in CeO, in all, little longer 
than in pure carbons, CeO, gives a longer 
arc. 

The oxides as a rule impart to the arc 
the same color as their basic element. The 
suboxides color the arc more intensely 
than the oxides. FeO for instance im- 
parts to the arc a more intense violet than 
Fe,O,, MnO a more intense green than 
MnO,. The chlorides, bromides, iodides, 
nitrates, and citrates, give the same color 
as the fluorides. The attempt to use 
MgO C,, or Zn C,,, or similar composi- © 
tions, always leads to negative results. It 
was tried to attain a white coloration of 
the arc by a combination of two or three 
different substances, but without any suc- 
cess, as it was impossible to find perfectly 
complementary spectra. In order to pro- 
duce a white arc with the aid of a miner- 
alized pencil barium fluoride was used. 
However, since 1906 oxide of Cerium re- 
placed about 75 per cent. of the carbons 
with barium fluoride. Siemens uses ni- 
tride of thorium and Zirconium, Con- 
radty oxides or salts of titanium or tho- 
rium, namely, 30 to 50 per cent. of the 
weight of the core. 

Table No.1 shows the luminous efficiency 
of mineralized pencils (yellow colored 
flame) manufactured by Siemens. 

As can be concluded from the table, the 
light efficiency of the flame arc beginning 
with 6 amperes, and higher, is more fa- 
vorable than in the case of pure carbons. 
However, below 6 amperes, the advan- 
tages of flaming arcs are rather slight as 
far as light efficiency is concerned. 

Only Blondel’s carbons allow a compar- 
atively high efficiency even at low cur- 
rents, as can be seen from table No. 2. 

The efficiency of the flaming alternat- 
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ing current arc may be seen from table 
No. 3. 

As to the actual cost of maintaining 
flaming arc lamps, as compared with same 
of an old and favorably known American 
arc lamp, we are fortunate to be able to 
furnish here data for a number of years. 

An 18 hours’ burning “Flamer” costs 
the consumer $40.00, and its carbons cost 
$12.00 per 100 pairs. An ordinary lamp 
costs $15.40 and its carbons $.235 per 100. 
The ordinary lamp will burn 150 hours, 
but let us assume a 125 as an average. 
The Flamer will then require seven trim- 
mings to one of the ordinary lamp. Al- 
lowing five minutes for trimming in either 
case, at 20 cents per hour, as man’s wages, 
gives 35 minutes and 5 minutes per week 
respectively, or 1,123 and 1 2-3 for labor. 
One carbon for the ordinary lamp trim at 
$2.25 each equals’ 21-3 cents. Seven 
times at 12 cents each equals 84 cents for 
Flamer for one week. 

How many ordinary arc lamps will one 
Flamer displace? As to actual efficiency 
one Flamer would undoubtedly displace 
three ordinary ones. However, on an av- 
erage only two ordinary lamps could be 
replaced by one Flamer. 

An ordinary lamp on IIo volts takes on 
an average 5 amperes each. Flamers two 
in series on IIO volts take 434 amperes 
each. The ordinary lamp consumes then 
1,100 watts, while one Flamer 42-3 am- 
peres x I10 volts = 523 watts. Assume 
average burning hours the year around as 
12 hours per day, gives 12 x 365 or 4,380 
hours per year. 1,100 watts x 4,380 hours 
= 4,818 kilowatt hours for the ordinary 
lamps. 523 watts x 4,380 = 2,291 kilo- 
watt hours for one Flamer. Let us as- 
sume the cost of power at 9 cents per kil- 
owatt hour. 

Cost of 1 year power consumption 

of one Flamer 
Cost of 1 year power consumption 

of two ordinary lamps 43.36 

One Flamer bought and maintained 1 
year without repairs: 


TS LAN ECOG Spa teles Bean ec an a $40.00 
CARDOU EMM ONIe eee Neln c ec clits a s.< 43.80 
EAD Ota reese Pt cin elena. re cia eis 4 6.24 
lefa\ fick Reece le Rees ore aR ee 20.62 

MOLES Sees =r 8 Ai See ee oe $110.66 
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The ordinary lamps bought and main- 
tained I year without repairs: 


2 ordinary lamps, at $15.45 each.. $30.92 


A CMOMG mies cents, thse sericea. x oles 8.52 
TEI teat ated ete eos wend ho ka hs eke 1.04 
TOWEL ey ert tee nt and alates of 43.36 

EGU ere etary «keh eiote 5's $83.84 


A difference of $26.82 in favor of the 
ordinary lamps. 

Taking the same conditions for 2 years 
we have: 


One Flamer— 


Car bons een ee tener een ea cai, ore aig $40.00 
Ea DOR teeta eee re ah aks art 87.60 
POWEL Gat ate Mane areca ace 12.48 

DPOta Eas seater tere, soir ae $181.32 
‘hecordinary lampswer arse age $30.92 
Carborises> grater sate mere 17.04 
LPN 010) weeny Phere eR eva A Sis fat ner eee 2.08 
POWEL Seri tee Weenies Ae eee eels cee 86.72 

TROta wo Ak." s |, eoaets eee $136.75 


a difference of $44.56. 


This coincides more or less with the 
opinion expressed by Mr. Marx on the 
same subject in the pages of the ILLUMI- 
NATING ENGINEER, about a year ago. 

Actual measurements showed that it is 
easier to maintain an alternating arc 
wattage nearly approaching the direct cur- 
rent arc wattage with mineralized than 
with pure carbons. Paul L. Merconton 
(Eclairage Electrique, 38, 161-166, 1904) 
published the results of his experiments 
with a multiphase lamp, i. e., with a lamp 
containing as many electrodes arranged 
around the axis of the lamp as there are 
phases. This scheme is not new. K. Wiel- 
kens (German patent No. 105,943, of Dec. 
7, 1898) and Soc. Gener. Ital. Edison di 
El. (German patent 138,081) of June 209, 
1901, built such lamps. The latter con- 
tained three electrodes symmetrically in- 
clined toward the perpendicular line and 
toward each other and three other paral- 
lel carbons. Mr. Richard Fleming patent- 
ed (U. S. patent 1903) two lamps of sim- 
ilar construction. All these are three- 
phase lamps with three carbons, between 
the two nearest of which an arc is al- 
ways maintained. Merconton claims that 
such an arrangement reduces the fre- 
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quency to be maintained and enhances the 
efficiency. The cooling of the electrodes 
is reduced by the maintenance of an arc 
between the carbons, all the time. 


The 


investigator used mineralized G. E. Co.’s 
pencil, giving yellow color. 
number was 17.38% per cent and 51. in a 


second. 





The periodic 


TABLE NO. I.—LUMINOUS EFFICIENCIES OF MINERALIZED PENCILS (YELLOW COLORED 


DAA | Amperes. 


IO 
I2 


CO OV | Amperes. 


Volts. 


36 


40 
40 
4I 
42 


Volts. 


35 
35 
39 


FLAME). SIEMEN’S CARBONS. 
q 
RS 
vo a 4 3 om 
Seu acters) ea le 
2a 3 Fe ated eset tA 2S int jad 
set oo ool fe) Fy 
ad.s 5 AsHa.s Aspa.§ <0 Sm 
144 10 7 250 
234 10 7 720 
320 II 8 1100 
400 12 9 1450 
492 13 9 1900 
630 15 10 2500 
TABLE NO. 2.—BLONDEL’S CARBONS. 
S 
AS) 
oo ts Kat : om 
58 77) Cys 2) ee e . 
98 Ss Sige ane = ep nO, 
He Sea 3 Fe Sooke 
AO.8s Ana.e ASDA.S <8 
140 10 7 550 
210 II y, 1400 
S12 12 8 1900 














TABLE NO. 3.—EFFICIENCIES OF THE FLAMING 


Actual 


Consumption 


Effective 
in Watts. 





Efficiency 


Diameter 
Electrode 
in MM 


Without a Globe. 


iency 


Effici 
oe phe 

per 

Watt 


Efficiency 


N AW 
He OO 


Efficiency 


Without a Globe. 


HK 
per 
Watt 


ALTERNATING CURRENT ARC, 


Per 


OSHC 
Watt. 





Consumption 
Watts per HK. 


Specific 
Effective F 


oe) 
cn 
NI 
tn 


Specific 
Effective 
Consumption 
Watts per HK. 


9909 
eH A hh 
NAR U1 
k& OO 


| 


Specific 
Se abe Efficiency 
VAS | Consumption 
Oo Ow | Watt Per O. H.C. 





THE ILLUMINATING ENGINEER 


663 


Illuminating Efficiency of the Nernst Lamp 


Bye Aw LO EUSTICE 


[In an article which appeared in the Janu- 
ary issue of Tue ILLUMINATING ENGINEER, 
on “Some Further Considerations of the Flux 
of Light Method,” a table of values to be 
used in calculating the illumination from the 
various light sources was given. These 
values were taken from data previously pub- 
lished in other periodicals. Not until the 
forms were in press did we discover that the 
values given for the Nernst lamp were those 
whose accuracy had been criticised at 
the time of their original publication. In 
order to make the figures serviceable in the 
practice of illuminating engineering, there- 
fore, we requested the Nernst Lamp Com- 
pany to furnish us with their latest results. 
The reply of Mr. Eustice, the illuminating 
engineer of the company, follows.—Eb.] 


In accordance with your request, I sub 
mit herewith a few figures regarding the 
installation of Nernst lamps, and desire 
to call your particular attention to a few 
facts in connection with the figures on 
Nernst lamps as published in the Elec- 
trical World, by Messrs. Cravath & Lan- 
singh, which you accepted as correct, and 
republished in your January issue. 

In their original article in the July issue 
of the Electrical World, Cravath & Lan- 
singh assigned a value of .50 to the 110 
watt single glower Nernst lamp. Later, 
they published, in the issue of October 
17, a figure of .39 and .31 for medium and 
light surroundings, respectively, but 
stated, however, that these factors were 
for Westinghouse Nernst, in sizes of from 
88 to 264 watts. In a letter published in 
the November 2Ist issue of the World, 
they \-ankly admit that the figures above 
given—namely, .39 and .31—should apply 
only to the old type 110 watt Nernst lamp, 
a type unit which was in commercial serv- 
ice prior to August I, 1908, and state fur- 
ther that for the later type of Westing- 
house Nernst 110 watt unit, which shows 
an increase in efficiency of 12 per cent. 
over the old type IIo watt unit, a factor 
Siowine this increase! ot “12 per cent. 
should be assigned to the new IIo watt 
Westinghouse Nernst. Therefore, accord- 


ing to Cravath & Lansingh’s last letter to 
the Electrical World, regarding the effi- 
ciency of Nernst iamps, they acknowledge 
a factor of .227 for light walls and .348 
for dark walls for 110 watt Westinghouse 
Nernst units, when equipped with opaline 
ball globes. 

As a matter of fact, recent exhaustive 
tests by the writer on commercial installa- 
tions of old type Nernst lamps, which 
were witnessed and approved by an un- 
biased authority who has no connection 
with a manufacturing concern, indicate 
that the approximate value to be assigned 
to the old type 110 watt Nernst when op- 
erated under normal maintenance condi- 
tions, to be approximately as given below, 
and all equipped with alabaster glassware: 


Armour & Co’: 
Oldstype, LLG watt, on Girty ballsn. a... 4. 0425 
OldstypemdlOnwatt, oveclean, balish...-. <4 404 
Old type, 110 watt, 5’’ new alabaster balls. .3877 
His Chariton & Co.: 


OldstypewelLObwatt.. 62. Gintyaballivesy.soeerces ako 

New type, 110 watt, West. N., clean ball... .271 
Siegel-Cooper & Co.: 

os (Gul MGR, IN, 2 Clibe Ay cule ag 6 6 nusen ao eeu 395 

DCNet Nowe 2 Cleall, Dale wrinah suche ics aoe O 

New glowers and clean ball.............. .240 


Although I have given a great amount 
of attention to this matter, I do not feel 
justified, at the present time, in giving a 
final value to the various types of West- 
inghouse Nernst units, especially in view 
of the fact that a study of a large number 
of commercial installations is now under 
way, and as a result of these investiga- 
tions, I hope to be able to give authorita- 
tive figures which cannot be questioned. 

My experience and judgment, however, 
based upon observation of practical in- 
stallations when operating under normal 
maintenance conditions, leads me to state, 
that from such information as I have at 
hand, and for purposes of your publica- 
tion, I do not hesitate to recommend to 
any one who is figuring on the installation 
of lighting equipment, the same factor 
(watts per lumen) for the single glower 
Westinghouse Nernst lamp, and the vari- 
ous sizes of tungsten lamps with their re- 
flecting devices. 
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Psychological Effects of Light 


The psychological effects of impressions 
received through the sense of vision have 
long been recognized by experimenters 
in. this -particular field sols sciences + Gne 
charming of birds by snakes, and the 
control of one person by another through 
mesmeric influence are familiar examples 
of the power which vision exercises over 
the mind. We called attention in our last 
issue to some of the important physio- 
logical effects of light, aside from the 
mere function of seeing, and also pointed 
out in particular some of the disadvan- 
tages of indirect lighting in this respect. 
In an article appearing in this issue Mr. 
A. J. Marshall relates his own personal 
experience with this method of lighting, 
which confirm the opinions that we have 
heretofore expressed. He also considers 
the subject from the psychological view- 
point, and brings out some rather novel 
and interesting deductions with referen- 
ences to the effect upon the mind of uni- 
form illumination, and of light continued 
uninterruptedly as instanced by a succes- 
sion of sunshine, are certainly worthy of 
consideration. The statement has been 
made, based apparently upon reliable sta- 
tistics, that suicides are far more common 
in periods of continued cloudiness and 
low barometer; but in locations where 
variations in light and shade ordinarily 
occur from hour to hour, or from day to 
day, it is undoubtedly true that continued 
sunshine might become equally distracting 
to the mind; in fact, we have realized this 
to a certain extent in our own experience. 

On the whole, it is a pretty safe rule to 
deviate as little as possible from the aver- 
age conditions of nature. Any arbitrary, 


sudden, or prolonged violation of natural 
conditions are sure to work harm sooner 
or later in some direction. If the pure 
theorists could have all of their ideas real- 
ized, whether along the lines of physical 
or social science, it is altogether probable 
that many people, if obliged to live under 
such conditions, would sooner or later go 
stark mad. 


The Need of More Data in Regard 
to Lighting Installations 


What are good, and what are bad re- 
sults in illumination? Wherein lie the 
faults of those that are bad, and the vir- 
tues of those that are good? Answers to 
these questions, based, so far as possible, 
upon ascertainable and measureable facts 
rather than upon theories and opinions, are 
seriously needed by the illuminating en- 
gineering profession to-day. The numer- 
ous glaring faults have been loudly pro- 
claimed, and their frequent occurrence is 
only too sadly in evidence. Nevertheless, 
there are not a few installations that have 
been laid out without leave or license of 
the illuminating engineering profession 
that are distinctly good. Inate good judg- 
ment and sense go a long way toward se- 
curing satisfactory results in any profes- 
sion or handicraft, and illuminating engi- 
neering is neither more nor less suscepti- 
ble to these methods than other branches 
of applied science. It is the aim of science 
to discover not only what is good, but the 
laws and conditions which will insure the 
reproduction of such results with uni- 
formity and certainty. 

The available data in regard to lighting 
installations is exceedingly meagre at the 
present time. It is only within the past 
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year that a successful illuminometer has 
been commercially available, and natural- 
ly the use of this instrument is still com- 
paratively infrequent. As a result, we 
know little or nothing, from actual results 
of measurement, of the improved lighting 
installations of the country. While it is, 
of course, advisable to have measure- 
ments of the results of such installations 
as have been planned by professional il- 
luminating engineers, it would be equally 
instructive to have measurements of in- 
stallations, both good and bad, that have 
been put in under the old regime. Not 
only do we need the illuminometer meas- 
urements, but accurate and full descrip- 
tions of the entire installation, and so far 
-as possible, the opinions of different ob- 
servers as to the quality of the illumina- 
tion. Until there is a sufficient store of 
such data available, there will be wide 
divergence in opinion and practice among 
illuminating engineers, as well as laymen. 


The Tariff on Electric Light 
Carbons 


The revision of the tariff, which is al- 
ready under way, brings to light the im- 
portant fact that there is an extremely 
high duty on electric lamp carbons. Spe- 
cifically, this duty amounts to 45 cents per 
hundred 12-inch carbons. The belated but 
rapid introduction of the flaming arc lamp 
into this country gives additional impor- 
tance to the matter. So far as we know, 
the entire supply of impregnated carbons 
suited to this type of lamp at present 
comes from Germany; and as one trim- 
ming only lasts for from ten to fifteen 
hours, the matter of cost of the carbons 
is a serious item in the maintenance of the 
lamp. It is true that, as we pointed out 
several years ago, the cost of impregnated 
carbons, figured in candle-power-hours, is 
less than the ordinary enclosed arc car- 
bon; but this is scarcely an offset to their 
actually higher price. As in many other 
cases, the efficiency of the flaming arc is 
taken advantage of in increased light as 
well as diminished cost. This, of course, 
is a very desirable result, and one which 
should receive every encouragement. Thus 
far, the flaming arc has been used in this 
country only for private installations; but 
in Europe, and particularly in Germany, it 
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is being largely installed for public street 


lighting. In Berlin, which is admittedly 
the best lighted city in the world, no other 
form of arc lamp is used. 

The past year has seen a very decided 
movement in this country toward better 
street lighting, and assuredly there is no 
branch of the industry in which there is 
so much room for improvement. Any- 
thing which will tend to facilitate this 
improvement should therefore be encour- 
aged. A greater use of the flaming arc 
lamp in street lighting is highly desirable, 
and to this end all legitimate efforts to 
reduce the tariff on arc lamp carbons to a 
reasonable amount should be pushed with 
all vigor. 

Unquestionably, the duty can be reduced 
to one-half its present amount, and still 
leave ample protection to the American 
manufacturer. We believe that the maxim 
of the greatest good to the greatest num- 
ber, which is the very foundation of repre- 
sentative government, should prevail in 
this case, and that the adequate lighting 
of our city streets is a greater good to a 
greater number than an excessive profit 
on the manufacture of carbons by Ameri- 
can manufacturers. Not only the import- 
ers of carbons, who have only their own 
personal profits to consider, but civic or- 
ganizations which are seeking the im- 
provement of their respective towns in 
the way of better lighting, should take 
action in this matter and see that the exact 
facts are brought to the attention of the 
Tariff Commission. 


Illuminating Engineering With Gas 


There are unmistakable signs that the 
gas interests are waking up to the im- 
portance of illuminating engineering. One 
of the most convincing of these signs is 
the call for illuminating engineers of ex- 
perience and ability. Notwithstanding 
that the Illuminating Engineering Society 
has a thousand members, to say nothing of 
those who have enrolled themselves in the 
profession without the society, there seems 
to be decided difficulty in securing engi- 
neers of broad attainments, and especially 
those who have a practical working 
knowledge of gas illumination. | 

The gas companies themselves, and to a 
considerable extent the burner people, 
have: heretofore been generally frank to 
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declare that illuminating engineering does 
not apply to gas. That it has not been 
applied to gas is sufficiently evident to 
every one. Changes in gas installations 
have simply been a matter of putting on 
mantle burners in place of the flame tips 
on existing fixtures, or hanging up gas 
arcs in place of gas chandeliers; the. il- 
lumination could take care of itself. Be- 
yond a mere change of light units there 
has been no conception of improving the 
results. ‘There is a peculiar fixed idea that 
the outlets of gas pipes as originally pro- 
vided in a building are absolutely un- 
changeable, and that therefore any im- 
provement in the installation must be 
strictly limited to the use of these outlets. 
The electrical contractor wisely declines 
to be limited by any conditions of existing 
wiring; in fact, he is never quite so happy 
as when ripping out an old installation 
and putting in an entirely new one; and 
the client takes the whole thing as a mat- 
ter of course. Now, in actual fact, gas 
piping is cheaper than electric wiring, and 
there is no more reason for allowing an 
old installation of pipes to interfere with 
any desired lay-out of gas lighting units 
than there is for permitting similar re- 
strictions in electric lighting. 
Illuminating engineering with gas to- 
day involves questions of the best lamp or 
lighting unit for the particular purpose, 
the correct location of these units to pro- 
duce the desired distribution, and the se- 
lection of the most suitable accessories; 
and this differs from electric illuminating 
engineering only in the fact that there is 
a somewhat larger choice of electric lamps 
than there is of gas lamps. Those inter- 
ested in gas illumination must absolutely 
get away from the idea of sticking to the 
old outlets. Engineering consists in get- 
ting the best results with the least outlay, 
and it needs no argument to show that the 
cost of maintenance is the thing to be con- 
sidered rather than the initial cost of the 
installation—of course, within reasonable 
limits. Unless the gas illuminating engi- 
neer will insist upon placing his units 
where the well established principles of 
his science demand, instead of where the 
old outlets may be, the electrical engineer 
will come in with his tungsten lamps and 
readiness to re-wire to suit the installa- 
tion, and win the prize: There is always 
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a best way to do a thing, and this is the 
way that the gas engineer must follow, re- 
gardless of imaginary or real objections; 
half-way measures will not suffice. If a 
job is worth the services of an illuminat- 
ing engineer, it is worth doing according 
to his full directions. 


Unreliability of Photographs 

The old saying that “seeing is believ- 
ing’’ has been very generally extended to 
include photographs as: well as actual 
vision. The unreliability of even the im- 
pressions of direct vision has been often 
demonstrated in various ways, and the 
Opportunities for error and_ possibilities 
of deception in the case of photographs 
are vastly more marked. The reproduc- 
tion of a photograph by the well-known 
half-tone process, which is almost exclu- 
sively used at the present time for printed 
illustrations, offers still another oppor- 
tunity for both of these sources of unre- 
liability. As a means of demonstrating 
or illustrating results in illumination, 
whether for purposes of comparison or 
otherwise, the values of the half-tone 
print is meager at the best, and a down- 
right fraud at the worst. 

In the first “place; the. rays of Welt 
which most powerfully affect the organs 
of vision are very weak photographically, © 
and vice versa; thus, light-sources contain- 
ing a maximum of yellow rays, which 
would produce strong visual effect, have 
little effect upon the photographic plate; 
and light-sources rich in violet or ultra- 
violet light, which produce almost no 
effect upon the eye, are strongly effective 
photographically. A photograph of an in- 
stallation of arc and ordinary incandescent 
lamps would therefore enormously exag- 
gerate the effectiveness of the arc light, 
and of course to a still larger extent the 
mercury vapor lamp. 

In the second place, the appearance of 
a photograph is largely dependent upon 
the length of exposure, and by properly 
apportioning the exposure to the quality. 
and intensity of light, practically the same 
results can be obtained under extremely 
varying conditions of illumination. 

The development of the negative offers 
the next opportunity for variation; while 
making the print offers fully as many 
more for varying the final results. The 
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“stunts” that a skilled photographer can 
perform between the negative and the fin- 
ished print would puzzle beyond measure 
those unfamiliar with photographic proc- 
esses. 

The finished print having been fur- 
nished to the photo-engraver, the latitude 
for change is limited only by the skill and 
time of the retouching artist. No change 
is too radical to be introduced at this 
stage of the process. Entire lighting fix- 
tures may be removed or put in, details 
brought out or suppressed, and the general 
character of the picture modified ad 
libitum. 

Having retouched the copy to suit the 
occasion, the engraver takes a photograph, 
from which his printing plate is engraved. 
After the plate has been through the regu- 
lar chemical processes, it goes to the fin- 
ishing department, where by local etching 
and tooling its effect is still further modi- 
fied. 

Having received the engraved plate the 
printer gets the final opportunity for vari- 
ations. In printing from such plates the 
process of “ making ready” is one of the 
arts of the trade. This consists in cutting 
away portions of the sheets of paper which 
underlie the paper to be printed where it 
is desired to bring out high lights, and 
pasting on pieces where it is desired to 
intensify the shadows; and even if the 
tite..ost fidelity had been maintained up to 
this point, the printer could very easily re- 
verse the actual appearance so far as the 
general lighting is concerned. 

Such being the history of the final print 
as it appears in the book or periodical, 
the wonder will be that such illustrations 
retain the really remarkable degree of 
fidelity which in many cases exists. The 
practiced eye can readily detect the more 
daring changes, such as under or over- 
timing the negative or print, retouching 
the photograph before making the half- 
tone plate, and tooling on the plate itself. 

We should in all cases remember that 
photographic truth is not identical with 
visual truth, and where photographs are 
used for purposes of comparison, the 
actual conditions under which they were 
taken and reproduced should be stated, 
and of course all retouching of prints and 
engraved plates should be absolutely 
avoided. Under such conditions photo- 
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graphs may serve as approximate repre- 
sentations of lighting effects. 


Giving the People What They 
Want 


Theslate, P21. Barnum enunciated ‘the 
great truth that “the people liked to be 
humbugged”’; and every manufacturer of 
inferior goods, every merchant who re- 
sorts to subterfuges and misrepresenta- 
tions, every salesman who bases his ef- 
forts on “talking points,” and every pro- 
fessional charlatan, when finally run to 
cover, will take refuge in this assumed 
truism: they are “ giving the people what 
they want.” 

Now, the curious thing about it all is 
that Barnum’s dictum is not true; and the 
fact that he knew this himself is amply 
shown by the features of genuine merit 
which always made up by far the larger 
part of his “greatest show on earth”; 
the humbugs were merely for the sake of 
arousing curiosity and attracting atten- 
tion. No one likes to be deceived; every 
one is glad to learn, and to improve his 
condition, when the knowledge is prop- 
erly presented. ; 

It may be easier to make a single sale 
by trading upon a customer’s ignorance, 
and flattering his vanity, but when such a 
customer once learns the truth he is lost to 
that salesman; while the man who has been 
persuaded, even at the cost of considera- 
ble effort, to accept an improved article, or 
to employ better methods, is not only a 
permanent customer thereafter, but an ad- 
vertising agent as well. The man who has 
made a good bargain, or has secured some- 
thing better than his neighbor, is bound 
to let his superior acumen to be known. 
To educate people to accept only the best 
may be a slow and disheartening process, 
but it is a permanent investment, and 
once having been judiciously made, will 
continue to bear interest for a long time 
afterward. It is the unsolicited business 
that pays, and this kind of business comes 
only from that intangible thing known as 
reputation; and reputation comes, not 
from catering to ignorance and prejudice, 
but to producing the best and demonstrat- 
ing its superiority. 

These general observations apply to the 
manufacture and sale of lighting fixtures 
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and to constructive illuminating engineer- 
ing with full force. When a plea is made 
for more artistic designs and better re- 
sults in illumination, the old answer is 
often made: “ They are not commercial; 
we have to give the people what they 
want.” And this will doubtless continue 
until the millenium arrives. It will always 
be possible to divide humanity pretty defi- 
nitely into those who lead, and those who 
are led—whether considered sccially, po- 
litically or commercially; and the ma- 
jority will be found on the side of those 
who are led. 

The fixture manufacturers who keep 
abreast of progress in the production of 
light, and even push ahead of the proces- 
sion in adapting their manufactures to 
new conditions as they arise, are bound 
to be in the lead. The truth of this has 
already been demonstrated. Progress in 
these days, moreover, has struck such a 
rapid gait that those who hesitate are 
more than ever in danger of being lost. 


Taxing Light 

The eternal question with all civilized 
governments is taxation. “We are sure 
of nothing in this world but death and 
taxes,’ according to the old proverb, and 
it seems to be human nature to fight shy 
of both with about equal strenuosity. One 
of the most startling propositions for rais- 
ing public revenue comes from Germany, 
where an attempt is being made by the 
government that will virtually put a tax 
upon artificial light. An interesting dis- 
cussion of this proposed tax by a German 
contributor is given elsewhere in _ this 
issue. 

The taxing of artificial light recalls the 
tax on windows which was formerly 
levied in France, and which was one of 
the measures of oppression swept away by 
that most fierce and remarkable of all 
political conflagrations—the French Revo- 
lution. In this age of enlightenment and 
progress, it seems almost incomprehensi- 
ble that a premium should be put upon 
darkness, and all that it stands for physi- 
cally and metaphorically, by taxing light; 
but while we are thus looking for the mote 
in our brother’s eye, it may not be out of 
place to look about for the beam in our 
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own. Although adroitly concealed by the 
operation of a municipal contract, every 
user of gas light in the city of Philadel- 
phia practically pays a tax upon his light. 
This is brought about by the city pur- 
chasing gas from a privately operated 
company, and reselling it to the citizens at 
an advance in price, recovering the profit 
into its treasury. ‘The -queerest: thine 
about it is that the citizens, instead of 
realizing that they are being taxed for 
light, apparently look upon the deal with 
no little inward satisfaction as a very neat 
and commendable scheme for capturing a 
portion of the ill-gotten gains of the gas 
company. 


Illuminating Engineering and 
Common Sense 


A speaker at the first convention of the 
Illuminating Engineering Society defined 
an illuminating engineer as an “ electrical 
engineer with common sense.” Since that 
time the exploitation of common sense as 
a basis of engineering has been continually 
cropping out. A contribution to one of 
our contemporaries recently contained an 
elaboration of the theme, and a new 
“house organ,’ reviewed elsewhere in 
this number, also harps upon the same 
string. 

Now, common sense, which has been 
made to cover many sins, as well as vir- 
tues, is a most excellent attribute for any 
person in any calling. In a broad sense, 
it may be defined as instinctive good judg- 
ment. No amount of acuteness of obser- 
vation and judgment alone, however, will 
ever make an engineer. Engineering is the 
application of physical science; without a 
reasonably comprehensive knowledge of 
the scientific principles involved there can 
be no engineering. A closer examination 
of the various pleas for common sense in 
illuminating engineering will disclose the 
fact that it is generally a bogie to distract 
attention from the lack of technical knowl- 
edge. No one is so fully persuaded that 
“beauty is only skin deep” as the hope- 
lessly plain woman; and the claimant for 
the superiority of common sense in en- 
gineering will generally be found woefully 
shy of scientific training. 
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From Our London Correspondent 


In the management of domestic gas 
lighting many troubles beset the consumer, 
his wife, members of his family, and 
ménage. There has always been a difh- 
culty in their understanding the A. B.C. 
of incandescent gas lighting; hence, the 
following few hints, which are not in a 
way new, may be of some service to the 
nonprofessional readers of Tue ILLUMI- 
NATING ENGINEER. Before the mantle is 
put on, the flame should be nonluminous; 
if any part gives a yellow light it indi- 
cates that there is a too free passage of 
gas, and not sufficient air supply. Of 
course, the remedy is to be found in ad- 
mitting more air and less gas until a per- 
fectly nonluminous, blue flame is obtained. 
The outer part of this flame is the hottest, 
and should spread so as to heat the man- 
tle to incandescence. One of the details 
of incandescent gas lighting least under- 
stood is, that the less the gas used, the 
more brilliant the illumination. The rea- 
son is easily explained, and should not be 
difficult to understand; when the supply 
of gas to the bunsen burner is reduced 
the cone of blue flame fits the mantle 
more perfectly than when the gas exceeds 
the requirements and “tails over” the 
tip of the mantle. The mantle must fit 
the burner closely, so it is of paramount 
importance to see that a mantle of the 
correct size is being used. Unfortunately 
it has become general for mantles to be 
sold by tradesmen who know nothing 
about their use, and who are quite unable 
to advise the consumer; therefore, too 
often mantles that are too large or too 
small are indiscriminately sold to the pub- 
lic, with the result that incandescent gas 
lighting is neither satisfactory nor eco- 
nomical. It is quite a mistake to imagine 
that a large mantle gives more light than 


a small one; unless the mantle is fitted to 
the flame cone of the bunsen burner the 
light will not be satisfactory. Again, a 
loosely fitting mantle will be much more 
affected by vibration; a certain cause of 
breakage and shortened life. 

On this side of the Atlantic gas con- 
sumers are becoming every day more de- 
pendent upon the gas works management, 
and find it answers their purposes better 
to pay a small quarterly charge for the 
maintenance of their burners, mantles, fit- 
tings, etc. But this is only another in- 
stance of the domestic management shift-~ 
ing the responsibility and, of course, hav- 
ing to pay for it, instead of learning to do 
the work themselves. 








FIG. I.—GLOVER’S STREET LAMP. 


We are under the impression that we 
have before called attention to Glover’s 
Incandescent Gas Lamp, but we give now 
a more complete illustration, Fig. 1, of 
this specially designed street lamp; par- 
ticularly because with us, public lighting 
by incandescent gas burners has become 
almost universal. Recently, in preparing a 
statistical return connected with the gas 
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undertakings of the United Kingdom we 
have found that all towns of importance 
where gas is used for lighting the streets, 
incandescent gas burners have supplanted 
the flat-flame and argand burners; at one 
time the argand burner was extensively 
used for high-power gas lighting, but it 
is now practically obsolete. 

The Glover lantern has several novel 
features; the invention consists primarily 
in suspending the glass globes surrounding 
the incandescent mantle from the reflector, 
and loosely attaching the intensifying tube 
or chimney, shown in the illustration, at 
its upper end to the hood and frame of 
the lantern, so that the bottom edge rests 
on the glass globe and makes, practically, 
an air-light joint. 
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FIG. 2.—GAS LAMP FOR SICK ROOM. 


Gas is daily being adapted for all sorts 
of purposes, independently of its uses for 
general illumination. Quite recently Mr. 
J. H. Hill, the engineer of the City of 
York Gas Works, patented a gas lamp for 
the sick room, shown in Fig. 2. It will 
be noticed that the flexible gas supply F, 
which is most efficiently provided by using 
metallic flexible tube, carries a counter- 
balance at W and passes to the burner 
through a swing guide tube, S. The in- 
ventor prefers to fit the burner with a 
pneumatic switch D. E. G., the connection 
of which is carried through the flexible 
tube F. The arrangement illustrated 
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shows the lamp adapted to serve two beds. 
The burner may be drawn up or down and 
placed to or away from the patient, as de- 
sired; and when a reflecting hood is used, 
the light may be screened from the patient 
until such time as it is actually required. 
The primary use for which this lamp was 
invented was in connection with medical 
“light treatment,” gas being the luminant 
instead of electricity. 

Some years ago the penny-a-liners of 
our cheaper papers went mad for a month 
or two with reference to the finding 
of natural gas in Sussex, one of the 
lovely garden counties of England. Arti- 
ficial gas, they told us, would soon be a 
thing of the past; the natural gas could be 
easily and cheaply piped to London; all 
the towns en route could draw their sup- 


_ plies from it; the shortening of coal sup- 


ply could be watched without concern, 
etc. As a matter of fact, we believe it is 
true that natural gas was squeezed out of 
the earth at a village called Heathfield ; 
a company was formed, and those thirst- 
ing for wealth parted with some that they 
already possessed; but the penny-a-liners’ 
stories proved like many others to end in 
smoke, and natural gas in Great Britain 
has given out. 

There may be some of your readers who 
will be interested in a few particulars of 
present day street lighting in small towns. 
This subject was dealt with in a paper 
read before the members of the Institu- 
tion of Municipal Engineers. These gen- 
tlemen are engaged by municipalities to 
look after roads, sewers and lighting. 
Within the last few years street illumina- 
tion has exercised the minds of all public 
authorities, and the particulars given in 
the paper before us are well thought out. 
Upon the question of distance of lamps, 
the writer suggests that the following 
rules may be accepted: 


Maniistrectsie eon baie 50 yd. apart. 
Residential -stteets..3 5 60 to 70 yd. apart. 
Qutsidesroadstani tse. go yd. 


For incandescent lighting he mentions 
that efficient windproof, all copper lanterns 
should be selected; lanterns made of 
cheaper materials rapidly corrode and are 
costly . for repairs. Considerable care 
should be taken: to see that all standpipes 
and burners are fixed exactly in the cen- 
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ter of the lanterns, otherwise reflectors be- 
come discolored. In his own district, No. 
4 ‘Kern's are used in the main streets; 
residential streets are variously lit in the 
Welsbach Company’s “ C” burners, Bray’s 
incandescent, and Block lights. Sum- 
sidelines Mesesutntee she, prefers the 
“ Bray,’ it being inexpensive and costing 
inttie=t0r repairs, All’ burners are’ fitted 
with by-passes, and so stout copper wires 
with extra large rings are fitted to the 
levers in place of chains; the wires would 
certainly appear to be more convenient 
for the lamplighter. After many trials of 
many mantles, the writer of the paper has 
found the “ Ironclad” to be the most eco- 
nomical; he gives the following particu- 
lars of mantle consumption in the worst 
period of the year: The average mantle 
consumption per lamp worked out for 
1906-’07 at 5.61 mantles; for 1907-’08 at 
5.66 mantles per lamp per annum. 


C. W. HastInes. 
Lonpon, February, 1909. 
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From Our Baltimore Correspondent 


The architects of Baltimore have in- 
creased their charge from 5 to 6 per cent. 
for drawing up plans and _ supervising 
building construction, and it is hoped that 
this increase will enable them to engage 
illuminating engineers to design lighting 
installations. A critical examination of 
public buildings, residences, stores, etc., 
in Baltimore will disclose few designed 
along scientific lines, more attention hav- 
ing been concentrated in ornamentation 
than in practical illumination; for this 
reason a wide field awaits the entrance 
of the illuminating engineer in whose 
hands could be placed the problem for 
proper solution, for none can deny the 
necessity for a specialist in this particu- 
larclines it “therefore remains tor “the 
architect to recommend to his client the 
importance of proper illumination equip- 
ment, and it is through his able assistance 
that the subject can receive its greatest 
impetus. 





FIG. I.—LAMP POSTS AT ENTRANCE, CUSTOM HOUSE, BALTIMORE. 
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The advantage of scientific illumination 
has best been displayed in one of our most 
prominent institutions, the Maryland In- 
stitute of Art and Design, which has re- 
cently been rebuilt through the generous 
gift of Andrew Carnegie. During the 
past month an exhibit has been held, 
where paintings by the most prominent 
artists are displayed; and it has been 
largely due to the unsurpassed illumina- 
tion that the various paintings stand forth 
in lifelike reality, and the success with 
which it has been attended can be attrib- 
uted to the important aid that light has 
given toward its accomplishment. 


Since the completion of the new United 
States Custom House, at a cost of over 
two million dollars, the main entrance has 
been the subject of adverse criticism by 
those persons whose business brought them 
daily to the building, the general consen- 
sus of opinion being that there was an 
apparent abruptness entirely out of har- 
mony with the balance of the building; 
this has now been overcome by the erec- 
tion of two handsome ornamental posts, 
as shown by the illustration, Fig. 1. The 
posts each are surmounted by a huge 
torch containing twenty-four lights; they 
are made entirely of bronze, at a cost of 
$4200; they were designed by Hornblower 
& Marshall, Washington, D. C., the archi- 
tects of the building. 


Considerable surprise was occasioned by 
the announcement made by a representa- 
tive of the Standard Oil Company that it 
is approaching Baltimore with a pipe line 
through which it proposes to supply nat- 
ural gas for illuminating and heating pur- 
poses. Already rights of way have been 
secured through the necessary territory, 
and it is understood that negotiations are 
pending between the Consolidated Gas, 
Electric Light & Power Company and the 
Pipeline Company for the distribution of 
the product in this city. Failing to make 
an agreement, the company will invade 
this territory on its own account, supplying 
gas, it is said, at 50 cents per 1000 cu. ft. 
as compared with $1 for the manufactured 
article now supplied by the Consolidated 
Company. 

A lamp destined to replace the tungsten, 
with greater efficiency and a much strong- 
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er filament, is now being perfected in this 
city by the Grenagle Electric Company. 
Its inventor claims that the lamp will con- 
sume not more than % watt per candle, 
and can be used in any place that an or- 
dinary carbon filament lamp has been used. 
Up to the present time only preliminary 
experiments have been made, which go 
to prove, however, that the lamp will take 
its place in this modern lighting age as 
the most efficient lamp ever placed on the 
market. Those interested in the manufac- 
ture of this new lighting unit are reti- 
cent of its qualities, preferring to wait 
until some lamps are placed in practical 
use; however, they are backing their con- 
fidence by strong financial assistance. 
Several officers of the company have re- 
cently returned from Niagara Falls, where 
orders have been placed for machinery 
and furnaces to place the plant in full 
operation. Mr. J. Frank Morrison, one 
of the pioneers in the electrical industry 
in Baltimore, is interested in the manu- 
facture of this lamp. 

For a number of years the Public Bath 
Commission have felt the necessity of 
proper illumination at the large lake at 
Patterson Park, used as a swimming pool, 
and have hesitated to allow bathing at 
night owing to the poor lighting equip- 
ment. In accordance with their demands 
it has been arranged to properly illuminate 
the entire lake, gymnasium, running 
track, and athletic field. All wires will be 
run underground, and an iron pole fix- 
ture will be used, on top of which will 
be placed seven Ioo-watt tungsten lamps 
in inclosed balls; there will be approxi- 
mately fifty-two of these poles erected, 
eight of which will be placed in the center 
af the lake, and the balance distributed 
through the athletic field and running 
track, providing ample light for athletic 
contests at night. 

Contracts have been awarded for the 
installation and the work is to be com- 
pleted for the coming season. This new 
illumination will be a great step toward 
preventing accidents at night in the water, 
where the lights will be of sufficient bril- 
liancy to allow the lifeguards to discern 
any swimmer in danger. 

SYDNEY C. BLUMENTHAL. 

BALTIMORE, February, 1909. 
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Rubbing It In on Mentor 


By Guipo D. JANEs. 


The inhabitants of Mentor had been 
guying the inhabitants of Ducktown for 
a long while. They had laughed up their 
Sleeves over the kerosene-illuminated 
highways of the latter place, and one 
night in October had smiled so vigorously 
that the wind generating therefrom 
strolled over to the town of Duck and 
extinguished all the lights. Naturally, 
this act of rudeness was resented, and, 
though four miles separated the two 
towns, the Ducktown folks decided to 
march onto the place and blow wind into 
all the gas mains; but losing themselves 
in the darkness they got their directions 
mixed, and the trip was abandoned. 

Early next morning, Banker Benneson, 
of the Ducktown Savings Bank, jour- 
neyed to his place of vocation with a 
smile upon his face. 

“What are you pleasant over,” growléd 
thesteller=- dont see how you can be 
pleasant over what took place last night.” 

oA have-a scheme,” was the reply ;:"' I 
can tell it to you in three watt-minutes. 
Why not harness Homan Falls on the 
edge of our town, and generate enough 
horse-power to kick Mentor into a short 
circuit of obscurity?” 

“TI believe, Mr. Benneson, 
have burnt out a fuse.” 

“No, I have not. I am going to finance 
the harnessing. We can put in turbines, 
and manufacture enough electricity to 
light our streets, houses, summer kitchens, 
etc.; furthermore, to cap the climax, I 
will make that snip of a village, Mentor, 
advertise us into a place of national repu- 
tation.” 


b 


that you 


~ Hows” 

“Wait and see.” 

Then he went to work before 10 o’clock, 
and by afternoon he had interested the 
city government, a couple of capitalists, 
and an electrical engineer. That was in 
October; in March, the water-power plant 
had been finished, with a _ registered 
strength of 25,000 horsepower. 

All this while Mentor was looking upon 
the joking side of life. They made puns 
upon the waterpower; even going so far 
aSetOusaye titat ter. ticks ~: could: dloat 
around on same and generate enough elec- 
tricity with their feet maybe to make a 
dry battery wet. These and other asper- 
sions were hurled against the scheme, and 
the day it was completed, Mentor folks 











CUTTING THE COMMUNICATIONS. 
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celebrated the event by closing up the pub- 
lic schools, telling jokes, and stringing 
across their main street a large picture of 
Bill Nye. 

At Ducktown, however, all was differ- 
ent. Preparations for a novel celebration 
were being made, but along illuminating 
lines. Flaming arc lights were installed 
every fifty yards inside the corporation, 
while enough incandescent lights were 
sprinkled over the business center to make 
an ordinary size flux look like 30 cents. 
In fact, the whole town was being wired 
from one end to the other for some mys- 
terious reason, the exact import of which 
no one knew but Banker Benneson. They 
knew he was going to get back at Mentor 
good and hard, but did not know exactly 
how. So all day long, arrayed in their 
good wearing apparel, they waited for 
the said mysterious something to take 
place. 

At nightfall, Banker Benneson strolled 
out of his paid-for-residence on Peach- 
tree Street, and going to the band-stand 
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on High Street, addressed the populace: 

“Folks, friends, and enemies of Men- 
tor,” he said, “at seven o’clock the dyna- 
mos of the powerhouse will be cut in, and 
the town will spring out of the darkness, 
and blossom like the rose. It will spring 
from the age of wick into a ball of fire. 
It will drink in its light from the water- 
power instead of the kerosene.” 

“But how are you going to rub it into 
Mentor?” asked one of his hearers. 

“Simply this way: At seven o’clock 
every available light, arc, bulb, and elec- 
tric will be turned on. While some of 
you are doing this others will cut all wire 
communications with the outer world. In 
other words, after seven o'clock, no one 
else in the world will hear from us for a 
time. Will you do this?” 

“Sure,” remarked a quantity of citizen- 
ship; and not a few of them at once pro- 
cured pairs of pliers and nippers and got 
busy damaging telephonic and telegraphic 
communications. 

That was ten minutes to seven, and just 
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THE FIRE DEPARTMENT. 
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as the clock in the court house steeple was 
clearing its throat for the hour, Duck- 
town suddenly sprung into a sparkling 
and bewildering light. Thousands of 
small lights, hundreds of large lights imi- 
tated day time remarkably well. Some of 
the citizens fainted, others wept, and still 
others took it good naturedly. “ Hurrah, 
hurrah, for Benneson!” cried a raft of 
people. “ Long——” 

But they did not conclude their re- 
marks, for just then a fire-engine and a 
hose-cart dashed into the town. The 
drivers, horses and pipemen were quite 
out of breath. 

“Where is the conflagration?” asked 
the batallion chief of the apparatus. 
“Mentor telegraphed us that Ducktown 
was burning down. I see it is a lie, and 
we have run over here all the way from 
Louisville. It looked like a fire all right 
until we got here. What in the hell are 
you doing with all this superfluous light? 
I hate to go back to my home town again, 
for they will guy me unmercifully. Can’t 
you have a small fire, anyhow?” 

“Just stay here, and not go back at all,” 
remarked Banker Benneson, “our town 
will grow now by leaps and bounds; we 
will need you for a fire chief. Ship back 
your apparatus. If you stay we will give 
you free electricity for a year.” 

sronest rh’ 

ce Yes.’ 

SLowilicstay then.” 

“Now establish communications with 
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“I WILL STAY, THEN. 


the outer world,’ added the . banker. 
“Mentor has given to the associated press 
a story to the effect that we were going 
up in smoke. Tell the associated press 
that there was an error made; instead of 
a fire, it was new electric arc lights and 
a new lighting plant being tested and 
tried. This will advertise the city, and 
attract many people.” 

eeviessit. - replied. "ther operators. to 
whom the remarks were directed; “you 
are the most original and progressive 
man in the country, Mr. Benneson.” 

“Thank you. But I did it just to get 
back at that alleged town of Mentor.” 


Sunshine Recorder Burns Its Record 


A sunshine recorder that burns a rec- 
ord on a card when the sun is shining is 
a device recently invented in England. It 
consists of a metal bowl firmly fixed by 
means of a brass bracket in a slate base. 
In front of the bowl is a movable pedestal, 
upon the curved top of which rests a glass 
ball. The inside of the bowl is fitted with 
a series of grooves which hold the strips 
of card upon which the record is scored. 


The instrument faces south. When the 
sun is shining the focussed rays char one 
of the strips of card, and as it travels 
across the horizon the burn gradually 
moves along with it. When the sun is 
hidden the card is untouched. 

Trees and other objects likely to inter- 
cept the sun’s rays must, of course, be 
avoided in placing such an instrument.— 
Popular Mechanics, Chicago. 
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The Commercial Field for Hluminating Engineering 


BY She ae Sic e Oar, 


(Abstract of lecture given before engineering classes of Swarthmore College) 


Engineering always implies the applica- 
tion of the facts and methods of science 
to secure a commercial end; and this holds 
as true with illuminating engineering as 
in the other departments of engineering 
science. In still briefer words, engineering 
accomplishes a given material result with 
the minimum of material and labor. In 
accomplishing this end, it is obvious that 
an exact knowledge of the properties and 
behavior of the various materials with 
which the particular branch has to deal, 
is essential, together with an equally ex- 
act and comprehensive knowledge of the 
methods of combining and utilizing these 
materials to form the finished product. 

I have previously attempted to point 
out the salient features, materials and con- 
ditions with which the illuminating engi- 
neer has to deal, and the results which he 
may be expected to attain. The commer- 
cial side of the question is concerned with 
the opportunities offered in the general 
field of industry for this special knowledge 
and skill. A comparison with electrical 
engineering will afford a close parallel. 
Undoubtedly the majority of electrical en- 
gineers find employment with manufac- 
turing concerns engaged in the construc- 
tion of electrical apparatus and the gen- 
eration and supply of electric current. 
Similarly, the chief field at the present 
time for illuminating engineers is with 
commercial organizations either produc- 
ing lighting apparatus or illuminants— 
electricity, gas or acetylene. Of these 


three, electricity. furnishes -by far. the 
largest field. When we consider that the 
entire electrical industries of to-day were 
built upon the foundation of the electric 
light, and that there are more than 4000 
plants generating current for public sale, 
and some $1,000,000,000 invested in the 
electric lighting industry, the possible ex- 
tent of the field for illuminating engineer- 
ing in this one particular branch will be 
apparent. The largest of the central sta- 
tions have already either established dis- 
tinct illuminating engineering depart- 
ments, or are using illuminating engineer- 
ing in connection with their contract de- 
partments; and this practice is bound to 
extend as rapidly as competent illuminat- 
ing engineers can be found. 

And, right here, it will be well to em- 
phasize the great advantage, in some 
cases amounting to necessity, for the il- 
luminating engineer to combine with his 
technical knowledge at least an adaptabil- 
ity to the profession of salesmanship. In 
most cases at the present time the illumi- 
nating engineer connected with the cen- 
tral station must have the combination of 
tact, amiability and persuasiveness that 
will enable him to convince his client of 
the advantages of the electric light, as 
well as to furnish the technical skill 
necessary to give him the best results. 
While the purely theoretical illuminating 
engineer of unquestioned talent would 
have little difficulty in finding occupation, 
the greater demand by far is for a combi- 
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nation of engineering skill with what may 
be called the commercial instinct. Any 
young man having a fair degree of these 
two qualities need not wait long for rea- 
sonably remunerative employment, with 
every road of preferment open to him. 
The next largest field is at present with 
manufacturers of various lighting appli- 
ances, such as electric and gas lamps, fix- 
tures, lighting glassware, etc. The de- 
mand in this field is bound to expand rap- 
idly in the immediate future. The writer 
has been twice called upon within the past 
two months to recommend illuminating 
engineers to corporations, who were ready 
to pay salaries at least as high as those 
paid to their general superintendents, if 
they could find the right man. In both 
these cases business experience and ability 
were required along with actual experi- 
ence in the engineering work. The manu- 
facture of lighting fixtures and accesso- 
ries amounts to $30,000,000 annually in 
this country. Thus far only two concerns 
have definitely established illuminating 
engineering in connection with their man- 
ufacture. The marked success of these 
concerns, however, is sure to lead others 
to follow at no distant time. In this field 
mechanical, and some artistic, skill will be 
of greater value than commercial ability. 
The entire fixture business is bound to 
be revolutionized commercially, artistically 
and mechanically within the next ten 
years, and in this revolution illuminating 
engineering will play an important part. 
One of the largest manufacturers of elec- 
tric lamps of all kinds maintains an il- 
luminating engineering department at a 
total cost of $50,000 per annum. This 
department handles research and testing 
work directed toward the improvement of 
the company’s product, as well as giving 
advice and assistance to its patrons. An 
illuminating glassware manufacturing 
concern, which started ten years ago on a 
strictly illuminating engineering basis, and 
was the first commercial company to base 
its Operations entirely upon this new sci- 
ence, is at the present time doing a busi- 
ness of more than $1,000,000 a year. One 
of the two largest manufacturers of in- 
candescent electric lamps in this or any 
other country has maintained a depart- 
ment of illuminating engineering for sev- 
eral years, and has recently added to its 
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personnel two experts previously em- 
ployed by the Government. One of the 
oldest and largest glass shade manufac- 
turers has recently engaged the services 
of an independent illuminating engineer- 
ing concern to act in an advisory capacity, 
and hereafter all its products will be sold 
on its scientific as well as artistic merits. 

These examples will give a fair idea of 
what has already been done, and what 
may be expected in the future, of illumi- 
nating engineering in connection with the 
manufacture of lighting devices. 

The next important field is furnished by 
the gas industries. There are over 3000 
gas companies doing business in this 
country at the present time, having a 
total capitalization of $600,000,000, and 
turning out a product valued at $80,000,- 
000 annually. From 60 per cent. to 75 
per cent. of this product is used for pur- 
poses of illumination; and, notwithstand- 
ing the remarkable strides that have been 
made by the electric light since its intro- 
duction, somewhat more than a quarter of 
a century ago, the use of gas for the pro- 
duction of light is steadily on the increase. 
The gas interests, however, have been cu- 
riously backward in availing themselves 
of the advantages of illuminating engi- 


neering. This may be accounted for 
mostly by their greater age and conse- 
quently more conservative tendencies; 


but this condition will not long remain. 
Three of the largest gas companies in the 
country are now definitely using illumi- 
nating engineering to a greater or less 
extent, one of them having taken the mat- 
ter up since the beginning of the present 
year. The importance of the subject, and 
the necessity of utilizing its advantages in 
order to maintain at least their present 
parity with other forms of illumination, 
has been vigorously presented through 
papers and discussions before their na- 
tional organizations within the past two 
years, and by increasing attention to the 
subject in the technical journals devoted 
to the industry. There is no more prom- 
ising field for a competent illuminating 
engineer than this very field of gas illumi- 
nation. The mere fact of its more general 
neglect gives a greater opportunity for 
those who first enter it. 

Another field of usefulness for the il- 
luminating engineer is with the architect. 
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This is almost unexplored territory at the 
present time. The architect has been 
either indifferent or openly hostile to the 
addition of another engineering specialty 
pertaining to his profession. Self-interest 
may account for some of this feeling, the 
architect naturally being loath to divide 
his fee with an additional specialist. This 
condition has been met by New York 
architects in a general agreement to raise 
fees from 5 to 6 per cent. Whether this 
will solve the problem generally remains 
to be seen, although it is in line with the 
practice in other professions. The posi- 
tion of an illuminating engineer in an 
architect’s office would be essentially dif- 
ferent from any of the other cases we 
have considered. Undoubtedly, such an 
engineer would need to be an electrical 
engineer also, at least to the extent of abil- 
ity to lay out complete wiring installations. 
He should, furthermore, have a sufficient 
knowledge of the principles of architec- 
ture, especially with reference to the ar- 
tistic side, to enable him to appreciate and 
carry out the ideas of his superior. This 
knowledge of art and architecture would 
be an offset to the commercial knowledge 
required in the other cases we have con- 
sidered. As much as ten years ago, when 
illuminating engineering was practically 
an unknown science, the writer made the 
acquaintance of one architect whose spe- 
cialty was churches, who attributed his 
success largely to the special study which 
he had given to lighting. There are over 
10,000 architects in the United States, but 
of this number, of course, the large ma- 
jority are doing business as individuals, 
and hence must cover the entire field 
themselves; but even deducting this large 
majority, there is still a very respectable 
minority of cases of firms or individuals 
whose work is sufficiently extensive to 
justify the employment of an illuminating 
engineer. 

Last in our list of possible fields is that 
of the illuminating engineer acting either 
in a purely consulting capacity, or as a 
constructing engineer. The number of 
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this class at the present time could be 
counted on the fingers of one hand. This, 
however, will give no surprise when we 
consider that there are no _ institutions 
turning out graduate illuminating engi- 
neers, and that the commercial interests 
requiring such services are extremely 
large. As in the case of other branches 
of engineering, moreover, the proportion 
of consulting engineers must always re- 
main comparatively small, and success in 
this particular field must not be expected 
to come at the first call. The specialist 
of any kind whose services are sought for 
must possess a knowledge which is largely 
the result of experience. We do not pay 
the tyro for giving us advice. Construct- 
ing illuminating engineering offers a larg- 
er field and more immediate profitable re- 
sults. Any electrical contractor or gas- 
fitter could profitably include this in, or 
rather superimpose it upon, his present 
business. There is not one commercial 
lighting installation out of I00 at the 
present time that could not be made either 
more effective in results or more econom- 
ical in operation, or both, by reconstruc- 
tion under the direction of a competent 
illuminating engineer. The size of this 
field needs no further comment. 
Acetylene gas offers another field of 
what may be called constructional illumi- 
nating engineering. What illuminating 
gas and electricity have done for the city 
in the way of improved illumination, acet- 
ylene seems likely to do for the small 
town and the country. The field is prac- 
tically new at the present time, and con- 
sequently of enormous possibilities. 
Taking this general view of the entire 
field, there. can be no doubt that the 
young man of to-day who will conscien- 
tiously and carefully specialize along some 
one of the lines indicated will not only 
find a niche for himself in the great world 
of commerce, but an occupation full of 
enchanting interest and possibilities for 
his mental development as well as a pro- 
fession also in which a reasonably com- 
petent remuneration may be expected. 
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Gas to Be Taxed in the German Empire 


By Max A. R. BRUNNER. 


Although the present and preceding 
years have been rather prosperous ones in 
the German empire, the national debt is 
increasing at an alarming rate, and the 
Parliament is seriously discussing at pres- 
ent a number of new taxes, of which Ger- 
many has already more than enough. 
Among the proposals made by the Secre- 
tary of Finance the tax on gas and elec- 
tricity will chiefly interest the readers of 
this journal. There are no less than 31 
paragraphs concerning this tax. 

Gas producers selling it to other parties 
have to pay 5 per cent. of the sale price, 
but not exceeding % pfennig per cubic 
meter; if gas is used for your own re- 
quirements the tax is % pfennig as long 
as the maximum heating value is at least 
8000 calories for each cubic meter; but if 
the heat value is less the tax will be only 
half. No tax is imposed if the gas does 
not reach a heating value of 1000 calories 
or is employed in apparatus or machines 
being in direct contact with the produc- 
ing plant, such as regenerating furnaces, 
oil-petrol and alcohol motors. It is clear 
that the many thousands of gas producers 
and consumers in Germany have been 
quite shocked when they first learned of 
these projects. If 1s asserted that. petrol, 
the exclusive light source of the flat ‘coun- 
try and of the poor man, yields an import 
duty of 70,000,000 marks a year, while the 
rich man using gas and electric current 
does not pay anything. It would have 
been better to impose a tax only for hght, 
but in practice it 1s almost impossible to 
separate gas for power and light, and ex- 
traordinary expenses for special measur- 


ing apparatus, piping and officials would 
be required. 

There exist many municipal gas and 
electric plants yielding a good profit 
which is utilized for civic improvements, 
and a tax will lessen the consumption and 
injure the city’s finances. In later years 
especially the small business man running 
a repair shop or factory has used mechan- 
ical power to a large extent, also gas or 
electricity for lighting; he will therefore 
be greatly handicapped by the tax. There 
is no doubt that the proposed tax will 
prevent many a small town or village not 
yet owning a gas or electric plant from 
erecting such plants. The project also 
contains theoretically a great error, for 
it taxes progress, the refined technics, the 
better class of lighting apparatus and 
motors. Consequently if a man is wide- 
awake and employs a gas engine, he must 
pay a? tax, but, if he returns to the old 
steam power he is free. The originators 
OLvihbespropyect assert. thatythe tax willahe 
borne, not by the consumers, but by the 
rich municipalities owning gas plants. It 
is possible that many plants to escape the 
many worries will pay the tax, but will 
also raise the sales price for the gas. To 
carry the proposal into effect a large num- 
ber of officials must be employed to inspect 
constantly the gas and electric works, 
salesrooms, shops and private residences. 
This will be a nuisance and besides create 
an enormous expense for the government. 
In short the proposed: tax will-be a 
blow to German progress and be bitter- 
ly fought by all industries and interested 
parties. 
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A New House Organ 


The Iliumunator is the title of a house 
organ published by the Tungstolier Com- 
pany, Cleveland, Ohio, the first number 
of which bears date of January 15. It 
is of magazine size, sixteen pages and 
cover, and is edited by Milton Hartman. 

A “perusal. of..theEditoriaisssectuoen, 
which begins on the front page, indicates 
that the editor may be described, in Mark 
Twain’s phrase, as “ one who fears neither 
God, man, nor Lindley Murray.”* He 
might have taken as a motto for his sheet 
the “scriptural text, <> Knock; and: it suai 
be opened unto you,” as his chief concern 
seems to be to “knock ” illuminating en- 
gineering as a science. The character of 
the publication, however, can be _ best 
judged from a few quotations from the 
“editorial ”: ; 

“This is No. 1, of Volume I, of The 
Illuminator—the electrical magazine on 
illumination—issued every month. 

“Surely there are journals and maga- 
zines galore, but one strictly confined to 
“illumination ”’—and its commercial side 
—is in time. 

“J quite understand that every pain in 
the stomach is not a manifestation of 
genius, but we want to make this an origi- 
nal, red blooded, publication. 

“Some people never get above their 
mouths, and some never get below it. 

“The Illuminator will be open to all 
electrical concerns in good standing, on 
subjects of general interest in the illumi- 
nating field.” 

The italics are ours. Is it innocence, or 
is it nerve, that has led this editor of a 
house organ to call his pamphlet “the 
electrical magazine on illumination,” and 





* Lindley Murray was the authority on Eng- 
lish grammar and his name a household word in 
Mark Twain’s boyhood days. 
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generously announce that it will be open 
to all electrical concerns in good stand- 
ing? Whichever it is, it at least has the 
merit of being a colossal example of its 
kind. 

Following the introductory editorial is 
another under the title, ““ More Light on 
this Illumination Question.” This is a 
defense on behalf of the Tungstolier Com- 
pany, by its publicity champion, in regard 
to certain references in some articles ap- 
pearing in a prominent trade journal 
criticising what their writer considered an 
illegitimate use of illuminating engineer- 
ing as a mere “ talking point” for the sale 
of lighting fixtures. The rancor shown in 
this editorial would indicate that the criti- 
cisms referred to must have struck a ten- 
der spot. 

The Editor further says: 

“We are informed that the new illumi- 
nating movement is a ‘sales proposition.’ 
Oh! prodigious perception! Certainly 
it’s a sales proposition. Do you think it’s 
a 5S. R. O. performance for the firemen’s 
benefit fund? Of course it’s a sales prop- 
Osition.” 

This statement will, of course, be taken 
in a Pickwickian sense. After “new il- 
luminating movement,” insert “of The 
Illuminator, and no one will question the 
truth of the statement. That the new il- 
luminating movement which has given 
rise to the science and art of illuminating 
engineering, however, is a sales proposi- 
tion, is precisely the distortion of fact, 
which the writer of the article Mr. Hart- 
man is criticising tock exception to, and 
to which we decidedly take exception, as 
must all those interested in the progress 
of legitimate illuminating engineering. 
More than any other single factor, or 
than all other factors put together, is this 
idea that illuminating engineering is sim- 
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ply a “sales proposition,” adroitly used 
by the manufacturers of lighting appara- 
tus of various kinds to promote their own 
commercial ends, preventing the recogni- 
tion of the profession among architects 
and the public, who are its chief bene- 
ficiaries. It is perfectly ethical and legiti- 
mate, as we have already pointed out, for 
business houses and corporations inter- 
ested in lighting to employ illuminating 
engineers, and make use of their services 
in every possible way; but to attempt to 
degrade the illuminating engineer into a 
mere “smart Alec”’ salesman is an af- 
front to the profession which every one 
interested in its progress will naturally 
besene. 
acute attack of pain in the stomach, and 
this article was the result of an allo- 
pathic attempt to get it out of his system. 

Following this editorially there are sev- 
eral signed articles by writers— 


“Unknown alike to guileless me, to fortune, 
and to fame.” 


Ve peadvet bis: aviitetature, “this. 1s 
worthy of study as an example of what 
is to be avoided. 

It is insincere to begin with, as it at- 
tempts to sail under the colors of an in- 
dependent publication. 

It at once puts the company which it 
represents on the defensive—a position 
that no competent salesman will ever vol- 
untarily assume under any circumstances. 

It attempts to belittle and cast asper- 
sions upon illuminating engineering, the 
very science which gave rise to the busi- 
ness which it is attempting to promote. 

It does not even show ability to use the 
English language grammatically, let alone 
convincingly. 

Let it be distinctly understood, however, 
that in criticising this piece of advertising 
“literature,’ we are by no means casting 
any reflections upon the Tungstolier Com- 
pany nor its product; on the contrary 
we have previously referred to its prod- 
- uct in terms of commendation. The com- 
pany showed not only originality and the 
courage of its convictions in being the 
first to apply illuminating engineering to 
the combination of the tungsten lamp and 
fixture design, but has further shown its 
originality in putting up its fixtures in 
such a way that they can be readily han- 


Apparently the ‘editor had an- 
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dled by the dealer in small towns, or even 
by the consumer himself. There -is no 
question as to the sound engineering prin- 
ciples upon which the fixtures are de- 
signed, and their adaptability to the par- 
ticular class of use for which they are in- 
tended. The merit of the article and the 
progressive spirit of the company being 
thus, the pity is the greater that they 
should allow themselves to be put in such 
an unfavorable light by a misguided pub- 
licity department. 


Art Glass in Illuminating 
Engineering 


Any one who has seen even the poorest 
examples of stained glass does not need 
to be told the peculiar beauty in color ef- 
fects obtainable by transmitted light. The 
most brilliant and exquisite coloring in 
nature is absolutely unreproducible by 
representation on an opaque surface, and 
hence is seldom attempted by artists who 
appreciate the difficulties. The vivid col- 
orings of the sky at dawn and sunset; the 
depth and richness of color in water, and 
even the glories of autumn foliage, are 
due, not to light reflected from surfaces, 
but from rays transmitted through the 
objects seen. 

The art of glass painting, which was 
brought to a high state of perfection in the 
Middle Ages, simultaneously with a de- 
velopment of the majestic Gothic archi- 
tecture, has always—and deservedly so— 
been held in the highest esteem by all 
lovers of pictorial art; and the examples 
which still remain are cherished with as 
much reverence as the masterpieces of 
painting on canvas. It is probably not 
generally understood by Americans that 
the finest colored glass produced in the 
world to-day, which far surpasses both in 
delicacy, variety, and richness of color the 
best products of former ages, is made in 
our own country. Fortunately, also, its 
price is such as to bring its use within the 
reach of the large majority of the people 
instead of confining its use to the few 
masterpieces of architecture. 

Furthermore, the enjoyment of the 
beauty obtained from its exquisite color- 
effects is no longer restricted to the hours 
of daylight, and the agency of the sun’s 
rays, but may be obtained by artificial 
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light as well. The feeble light of the can- 
dle was not sufficient to either bring out 
the beauty of stained glass, or to render 
its use practical from the utilitarian stand- 
point. The modern high-power light- 
sources, however, have entirely removed 
this limitation, and it is by no means an 
uncommon thing at the present time to 
utilize artificial lighting for showing the 
beauty of stained glass windows. The use 
of stained glass, given an artistic treat- 
ment either by the old method of mosaic 
construction, or by painting, or a combina- 
tion of both, for coverings for artificial 
light-sources has been practiced for some 
time, and offers a wide scope for the ex- 
ercise of the highest degree of decorative 
art. On account of the richness and 
vividness of coloring it is extremely easy 
to run into the gaudy and the bizarre in 
its use. Such perversions are happily dis- 
appearing, along with the brilliant chromo- 
lithograph that flourished a generation 
ago. 

By the courtesy of The Cleveland Win- 
dow Glass and Door Company, Cleveland, 
Ohio, we are able to present to our readers 
some examples which show what may be 
obtained by the use of stained glass for use 
with artificial light, in the hands of a true 
artist. It is both a privilege and a pleas- 
ure to further genuine efforts toward 
placing any art or business upon a higher 
plane. The examples shown are in them- 
selves sufficient evidence that something 
more than the mere hope of making a 
saleable article has been used in their de- 
sign and construction. We believe firmly 


with Emerson that “ He who will write a 


better book, preach a better sermon, or 
make a better mouse-trap than his contem- 
poraries, though he pitch his tent in the 
trackless forest, mankind will make a 
beaten path to his door.” It takes a cer- 
tain degree of moral courage and faith to 
wait for the beaten path to be made—and 
most Americans prefer to place their shop 
conspicuously in the haunts of men, that 
they may gather the dimes and nickels of 
the passer-by; but there is certainly a fund 
of satisfaction, and ultimately of financial 
profit, in doing something better than it 
has been done before, and waiting for 
mankind to make the beaten path to your 
door. 


The Tubular Form of Electric Lamp 
Adapted to Portable Use 


That the tubular form of electric lamp, 
which is now sold in this country by the 
trade name of “ Linolite,’ has marked 
advantages for certain uses will be readily 
conceded by illuminating engineers. The 
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“LINOLITE”’ PORTABLE. 


latest special adaptation of the “ Lino- 
lite” has taken the form of a portable 
lamp for table and desk use. Its con- 
struction is essentially utilitarian, as is 
clearly shown by the accompanying cut. 
It is also supplied with the weighted 
standard without the upright for use on 
the tops of desks and pianos. The advan- 
tages of this arrangement are freedom 
from the very perceptible and annoying 
streaks of bright light which result from 
the ordinary form of incandescent lamp, 
unless used with frosted bulb, and a more 
uniform distribution over the usual space 
which it is desired to illuminate. While 
no effort is made at purely artistic treat- 
ment, the fixture is exceedingly neat and 
compact in appearance. It is manufac- 
tured by the H. W. Johns-Manville Com- 
pany, New York. 


A New Reflector 


A new method of constructing an 
opaque reflector, designed to take the place 
of the sheet metal, cardboard and silvered 
glass reflectors that have heretofore been 
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used, has just been put upon the market. 
The method consists in using a thin sheet 
asbestos, one side of which is coated with 
aluminum and burnished, and the other 
enameled green, which is then cut and 
formed up into cones of various depths, a 
brass collar and binding completing the 
construction. 

The advantages claimed are lightness, 
durability and cheapness; all of which 
points would seem to be well taken. As 
aluminum furnishes an excellent reflecting 
surface, and does not readily tarnish, their 
efficiency should be satisfactory. They 
are sold under the trade name of “ Asbes- 
to-Gleam,”’ and are made by the Asbesto- 
Gleam Mfg. Company, Philadelphia. 





TYPES OF ASBESTO-GLEAM REFLECTORS. 


Another New Portable With 
Merits of Its Own 


We have always been outspoken in our 
advocacy of individual lighting where 
careful eye work must be done. The ad- 
vantages of this system need not be re- 
viewed here, as they are now generally 
accepted. The problem is a mechanical 
one of finding the most convenient means 
of supporting the special or individual 
light-source. A solution of this problem, 
‘with merits which are readily apparent 
from a glance at its construction, is shown 
in the illustration. This consists of an ex- 
ceedingly light and convenient portable 
stand designed to rest upon the floor in- 
stead of upon a table, as has been gen- 


ENGINEER 685 





BADGER PORTABLE LIGHTING UNIT. 











BADGER PORTABLE IN USE. 


erally the case heretofore. This enables 
the light to be: placed exactly where 
wanted, while the reflector shade can be 
so adjusted as to light the work while 
completely screening the eyes. The de- 
vice is certainly simple and effective, and 
adaptable to many cases of illumination. 
It is made by the Vote-Berger Company, 
La Crosse, Wis. 
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The Commercial Illuminating Engineering Division 
of the Boston Edison Company’ — 


By HeErpert W. Mosss. 


The object of this paper is not so much 
to relate the work accomplished and suc- 
cesses gained by the engineering division 
during the three months of its existence 
as it is to point out the importance and 
magnitude of the work being undertaken, 
and, perhaps most important of all, to 
awaken new ideas pertinent to the subject, 
together with the interchanging of such 
ideas in the discussion to follow. 

It is unnecessary to take the time here 
to comment upon the marvelous growth of 
the industry during the past ten years. 
The improvements have been marked and 
have appeared in rapid succession. The 
small type of engine with belted generator 
has been replaced by the vertical cross- 
compound type of engine directly con- 
nected to generators. The ratings of gen- 
erators have grown almost beyond com- 
prehension until finally there has appeared 
the steam turbine coupled to generators of 
enormous rating and high voltage. Con- 
siderable improvement has also been made 
in methods of distribution, transformation 
and in the measuring of energy. 

Accompanying all these improvements 
there has been a consistent reduction in 
rates, and yet, during all these ten years, 
with very minor improvements, use has 
been made of the self same carbon lamps. 

To be sure the question of more eco- 
nomical lamps has received most careful 
consideration from the manufacturers for 





1A paper read before the New England Sec- 
tion of the Illuminating Engineering Society, 
December 3, 1908. 


a considerable time, but when the years of 
supremacy of the carbon lamp are consid- 
ered it is only a comparatively short time 
since the introduction of a lamp whose 
specific consumption was lower than 3.1 
watts per candle. 

The Boston Edison Company was among 
the very first, if not the first, to appre- 
ciate the value of an economical lamp, 
both as to its bearing on prospective as 
well as existing business. There was 
unanimity of opinion among the manage- 
ment that the new types of lamps would 
revolutionize the lighting industry, and 
there was no hesitation regarding the im- 
mediate adoption of the new lamps. It 
was believed that the reduction in rates, 
combined with the economical lamps, 
placed electricity within reach of all; a 
tremendous field for new business opened 
up and efforts were made forthwith to get 
that business. 

As to the existing business, doubtless 
all “are agreed thatoin- the past “fat atoo 
little attention has been paid to the method 
of illumination. From the architect’s 
viewpoint, very little care has been given 
to the arrangement of fixtures, the usual 
centre outlet has been provided with a few 
wall outlets dotted here and there, and the 
plans in this condition have been passed on 
to the contractor for estimates. The ques- 
tion of illumination has occupied last 
place, and in many instances the entire 
design for important buildings has been 
left to draftsmen or mere office boys. 
Moreover the situation has not been much 
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better from the wiring contractor’s and 
fixture manufacturer’s point of view. 
As a result of the varied opinions re- 
garding illumination, the customer has 
suffered considerably in the past simply be- 
cause of having too little light on account 


of poor arrangement or too much light . 


even with a good arrangement. Both of 
the above conditions have wrought a hard- 
ship to the customer, as neither resulted in 
economy. 

The above comments should not be con- 
sidered as disrespectful to either architect 
or contractor. It was for the very object 
of uniting the interests of the architects, 
the contractors, the customers, both exist- 
ing and prospective, and the Edison Com- 
pany, that the division of commercial il- 
luminating engineering was formed. It 
was sought by this method to bring about 
an amalgamation of forces to produce the 
satisfied.customer. This division is used 
for advising and assisting customers to 
use electricity most efficiently. In pre- 
senting suggestions only the customers’ 
interests are kept in mind, as the effect of 
the suggestion upon the company’s income 
is of only secondary consideration. The 
prime requisite is to have satisfied cus- 
tomers. 

Working along the lines that one pleased 
customer makes ten new ones, it is easy 
to see how the company expects to offset 
the decreasing income brought about by 
the reduced rates and recommendations 
for greater economy in the use of energy. 

The scope of the commercial division is 
very broad. It will design the entire il- 
lumination of any new building, the only 
requirement being the permission of the 
architect to do so. It will undertake the 
design of the lighting in buildings be’ng 
remodelled—with the architect’s consent. 
It will, upon application of any existing 
customer, and after careful consideration 
of the conditions, submit to him suggest- 
ions for obtaining more light for the same 
money, or the same light for less money, 
just as the customer may desire. It does 
not always wait for the customer to ask 
for such information, the agents who are 
on duty at night being always on the 
watch for poor and costly installations; 
these cases are reported directly to the di- 
vision and notes pointing to greater 
economy are prepared and forwarded to 
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the customer. Then, too, the collecting 
force keeps the division advised of cus- 
tomers who complain of their bills, and. 
also of any cases which in their judgment 
could be improved. Moreover, reports are 
sent in by the district agents, who are 
daily in touch with customers and with 
conditions in general throughout their dis- 
EPicts: 

The plans for the formation of the com- 
mercial illuminating division were com- 
pleted in April and two representatives ar- 
ranged to spend the summer in Europe 
in studying the latest and most improved 
methods of illumination. 

As a preliminary announcement to the 
customers of the plans under way, a letter 
explaining the advantages of the tungsten 
lamp was sent out from the president’s of- 
fice to every customer on June 3. 

On July 15, a series of advertisements 
were begun in the Boston papers relative 
to the opening of the commercial illumi- 
nating division on September 1 for the 
benefit of Edison customers. These ad- 
vertisements, fifteen in all, which were 
published from time to time up to Septem- 
ber 1, kept the public in touch in a general 
way with the policy of the illuminating 
division and the progress of the represen- 
tatives abroad. 

On September 1 a second letter was sent 
to every customer from the general super- 
intendent’s office calling especial attention 
to the fact that the commercial illuminat- 
ing engineering division was ready for 
business and soliciting customers’ inquiries 
on illuminating matters. 

The results of the summer advertising 
were very gratifying. Many congratula- 
tory letters were received commenting 
upon the company’s progressiveness in this 
undertaking, but doubtless the greatest 
compliment was by having other lighting 
companies appreciate very quickly the im- 
portance and wisdom of the undertaking, 
to the end that they immediately adopted 
the methods of advertising and formed il- 
luminating engineering divisions of their 
own. 

It may be of general interest to explain 
the organization of this division and to 
state something of its methods of handling 
business. The company secured the serv- 
ices of Dr. Louis Bell as consulting expert. 
In addition to Dr. Bell there are four 
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others who attend to the details. The ap- 
plications from whatever source they may 
originate are transferred to a small card 
together with such information as may be 
necessary regarding the party to be seen, 
time of appointment, etc. These cards are 
designated numerically and applications 
are attended to, as far as possible, in the 
order in which they are received. Spaces 
are provided on the card to note details of 
the customer’s premises with special regard 
to size of room, color scheme and full de- 
scription of the present method of illumi- 
nation, whether gas or electricity, the type 
of gas burners in use, also sizes and type 
of all electric lamps and kind of shades. 
All of these data are obtained by an in- 
spector, and a sketch is made for showing 
the present arrangement of fixtures and 
their relation to each other. Peculiar con- 
ditions are carefully noted, as are also the 
inspector’s own impressions of the situa- 
tion. He usually makes no suggestion 
while on the premises but simply obtains 
from the customer the point from which 
he wishes the matter viewed, whether it is 
desired to obtain more light for the same 
money or the same light for less money. 

The complete reports, which are turned 
into the office every night, are reviewed by 
the consulting engineer as soon as possible 
thereafter. In the more difficult - cases 
the consulting engineer visits the premises 
himself and plans the scheme while there 
or collects sufficient data for more careful 
subsequent study. 

A written report is sent to each appli- 
cant for explaining in considerable detail 
the changes necessary to bring about the 
required results. Prices for these changes 
are sometimes quoted, although as a gen- 
eral rule no quotation is given, as it is not 
desired in any way to interfere with the 
business of the wiring contractors. The 
aim is to make the reports clear and to the 
point, so that the customer can turn each 
report over to a contractor and receive his 
estimate in the least possible time. The 
cards and copies of reports are filed for 
future reference. 

The division has been a success from 
the start, more than 450 applications hav- 
ing been received during the three months 
that the work has been under way. More 
than 400 reports have been sent out and 
the balance are in process of investigation. 
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Besides the applications referred to above 
there have been many office and telephone 
calls which, although pertinent to the sub- 
ject, required no special report, and thus 
no records of these calls have been made. 

The tungsten lamp is a very important 
factor in the recommendations made by 
the division. The lamp, although com- 
paratively new, is already so well known 
that it is unnecessary to comment here 
upon its many good points, except to say 
that it is giving general satisfaction and 
the greatest trouble to date is that the 
lamps cannot be obtained fast enough from 
the manufacturers. 

The tendency in the past to use lamps 
without shades has proved: difficult to 
overcome, perhaps not quite as serious, 
however, as it has been to influence the 
customer to do away with his present type 
of inefficient shades. Careful investiga- 
tions have been and are being made of the 
various makes and types of shades that ap- 
pear on the market from time to time, and 
the suggestions regarding use of them are 
very varied. 

It is believed that the best shade to pro- 
duce the desired result is the one to be rec- 
ommended, regardless of who the maker 
may be. We are all agreed that to produce 
the best results all lamps require some 


. type of shade and the question of the 


proper type is a matter which deserves 
careful consideration because many other- 
wise commendable installations have been 
spoiled by using improper shades. 

From another viewpoint the lighting 
sources of to-day, whether they be the 
tungsten lamp or the Welsbach mantle, 
are of such intense brilliancy that the 
harmful effect upon one’s eyes must not be 
overlooked, and the proper shading of such 
lighting sources gives rise to problems of 
no little moment. It will be no small task 
to convince the customer that he can ob- 
tain more efficient and better distributed 
illumination from well-shaded lamps placed 
out of range of the eye than he can from 
the great glaring lamps that have been 
placed directly in the line of vision hereto- 
fore. 

The offering of suggestions is carried on 
with great caution. If a review of the 
situation shows that the tungsten lamp is 
not advisable in the particular instance, 
its use is promptly discouraged. It is not 
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the wish to have the customer spend money 
unwisely, and if changes cannot be sug- 
gested for his benefit he is told so very 
frankly. In fact there have been several 
cases where other types of lamps have 
been suggested and a few cases where no 
change at all was deemed advisable. 
There have been cases where the premises 
have not used an adequate amount of elec- 
tricity, but it has been only with the full 
permission of the customer that any recom- 
mendations have been made calling for an 
increase in energy consumption, as the 
work of the department is along the line 
of reducing the energy or keeping it the 
same. 

In general the use of tungsten lamps is 
advocated in any place where a Welsbach 
mantle can be used, as each will withstand 
about the same amount of vibration. The 
flexibility of electric lighting makes it pos- 
sible to produce some very pleasing and 
artistic effects by bringing the lamp very 
near the objects to be illuminated; in this 
way Satisfactory results have been pro- 
duced in show-case and window lighting, 
as well as many decorative effects in art 
glass shades, domes and portable lamps. 

There is so much valuable printed mat- 
ter regarding the method of procedure in 
illuminating engineering that it seems un- 
necessary for the writer to discuss here 
the various means by which certain con- 
clusions have been reached. Moreover, it 
would be extremely difficult to lay down 
any fixed rule, for it often develops that 
each case has its special requirements and 
has to be considered from purely local con- 
ditions. In the cases of rearranging exist- 
ing installations the ideal condition is 
rarely ever attained, principally on ac- 
count of the expense necessary to bring 
about this condition. However, the inter- 
ested customer will, as a rule, accept the 
suggestions with certain modifications and 
will gain considerable benefit by so doing. 
The illuminating engineer should not be 
discouraged because he has not accom- 
plished all that he had set out to do, he 
has really done a very creditable job in 
bringing about something that has never 
before existed and perhaps most important 
of all he has advanced a bit more the cam- 
paign of education and has gained the cus- 
tomer’s stamp of approval to this profes- 
sion which is bound to receive recognition 
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among the other professions of the world. 

An illuminating engineer to be success- 
ful should have the element of good judg- 
ment developed to a marked degree, as the 
results obtained in very many cases are 
estimated more in good judgment than in 
foot-candles. 

The results obtained thus far are very 
satisfactory, already more than 15 per 
cent. of the reports sent out having been 
accepted and the changes completed. It 
is rather interesting to note the classifica- 
tion of applications, and there follows a 
classified list of those received during the 
past three months: 
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Both new churches and old have applied 
and several have already substituted elec- 
tric lamps for other illuminants. The 
church business is good in spite of the 
fact that the income is comparatively 
small. The soft and artistic lighting ef- 
fects appeal to the people as does the readi- 
ness with which electricity can be used 
for the organ blower, the ventilating fan, 
for radiators in the parlors or vestry, and 
for the indispensable range in the church 
kitchen. 

The Boston Edison Company was the 
pioneer in the formation of a commercial 
illuminating division and the success of the 
enterprise to date has equalled expecta- 
tions. The customers have been most 
eager to avail themselves of the tungsten 
lamp, and up to December 1, there have 
been sent out 8,066 25-watt, 6,997 40-watt, 
6,737 60-watt and 11,476 100-watt lamps, a 
total of 33,276 lamps, which is more than 
the combined total of all of the other large 
Edison companies in the country. 

There remains to be discussed only what 
it is hoped to accomplish through the work 
of the division. 

That there is need for illuminating engi- 


neers cannot be denied. The use of arti- 
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ficial illumination to-day is of primary im- 
portance, because a considerable portion of 
the world’s work is done at night or in 
places which, even in daytime, require arti- 
ficial light. 

To keep abreast of the times the illumi- 
nating engineer must be alert, he must be 
a man who does things unhesitatingly, for 
he will find many troublesome obstacles to 
be overcome. In the first place the sus- 
picion of the customer is often aroused at 
the very start by the initiative taken by the 
company in offering suggestions to bring 
about a reduction in bills. The ordinary 
customer is not far-sighted enough to ap- 
preciate that it is for the company’s best 
interest to have satisfied customers and 
maintain friendly relations with them; he 
does not understand that reducing bills by 
the scientific application of the principles 
of illuminating engineering is the very 
best way to promote these friendly rela- 
tions between customer and company 
which, in the long run, result in a steady 
and healthy growth of the industry. 

Economy seems to be the foremost re- 
quirement of the business world to-day. 
This fact is seen from the analysis of ap- 
plications received; a large percentage de- 
sire lower bills, some want better light at 
no greater cost, while only a few want 
more and better light regardless of cost. 

It is hoped especially to co-operate with 
the architects and contractors so that all 
may work together for the mutual benefit 
of the customer and the company. It is 
desired to make the architect see the fal- 
lacy of adopting such a scheme of lighting 
as has recently become quite universal for 
residence lighting, namely, the general use 
of wall brackets to the exclusion of other 
-devices. There seems to be no good rea- 
son for this method being so much in fa- 
vor, except perhaps from an artistic view- 
point. Bracket lighting is extremely ex- 
pensive, and there should be established 
some rules that will define more clearly 
than at present the point at which the ar- 
tistic may be sacrificed for the practical 
and commercial side. 

It is the desire to co-operate with the 
contractors because they occupy a very im- 
portant position in undertakings relative 
to illuminating principles. It is most often 
the contractor in the case of small instal- 
lations who designs the lighting scheme, 
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because as yet it has not become the gen- 
eral custom to consult an illuminating en- 
gineer on matters of minor importance. 
Unless the contractor follows along the 
line of good illuminating engineering prac- 
tice then the lighting company’s efforts to 
educate its customers are of no avail. 

Above all it is the desire to secure the 
confidence of the customers and to make 
them feel that the suggestions made are 
for their best interests. As a rule the cus- 
tomer is intelligent, fair-minded and in- 
clined to be friendly. It is a pleasure to 
promote and retain these friendly rela- 
tions. The wish is to have the customer 
know that he is entitled to the same cour- 
teous treatment from the company as he 
may rightfully expect from any first-class 
merchant. 


The Commercial Value of Better 
Public Lighting 

The spread of the movement for better 
public lighting is progressing with in- 
creased momentum. The latest city to 
fall into line is Philadelphia. As in most 
cases, the movement toward the general 
improvement of public lighting received 
its first impetus from a merchant’s associa- 
tion. From this it was at once taken up 
by the daily newspapers, the Press devot- 
ing special attention to its promotion. As 
a result of the agitation, Mayor Reyburn 
has recommended the city councils to take 
action in the matter. In his message he 
says: 

May I call your attention particularly to 
the beneficial influence such a development 
will have, not only on the life of our city in 
stimulating business activity along the streets 
named, but the great service it will render in 
placing an additional safeguard around the 
millions of dollars’ worth of property in 
that district. It will, as is stated, certainly 
make the main thoroughfare more attractive 
not only to our citizens, but in addition cre- 
ate a different impression on the minds of 
visitors to Philadelphia. 

The era of .dimly lighted streets has 
passed, and as all great cities are devoting 
more and more attention to the problem of 
adequate street lighting, Philadelphia should 
not be backward in any movement that will 
directly result to the betterment of the city 
as this will. Increased light means increased 
attractiveness and enhanced property values, 
and greater revenue from property tax. I, 
therefore, request your consideration of this 
request. 


THE ILLUMINATING ENGINEER 





American Items 


ILLUMINATING ENGINEERING vs. COMMON 
SENSE, by Basil G. Kodjbanoff; Elec- 
trical World, January 21. 


The writer holds up to scorn all pre- 
tenders to the title of illuminating engi- 
neer whose only claim is a purely business 
connection with some commercial interest 
dealing with illumination, and, while com- 
mon sense and electrical engineering, or 
architectural training will generally pro- 
duce better results than are shown by the 
would-be illuminating engineer, there is 
nevertheless a sufficient field for a special- 
ist in this line, but that such specialist 
have adequate training before claiming 
title as illuminating engineers. 


STREET ILLUMINATION IN Newark, N. J., 
by Wm. H. Stuart, Electrical World, 
January 28. 

A description of the installation of flam- 
ing arcs and festoons of incandenscents 
recently erected on a portion of Broad 
street, Newark. 

STREET LIGHTING IN Rio DE JANIERO, by 
A. H. Keleher; Electrical World, 
February II. 

An illustrated article describing the 
public lighting in the Brazilian metropolis. 
HicH-EFFIcIENcy Lamp RENEWAL, by J. 

F. Musselman, Jr.; Electrical World, 
February II. 

A. valuable feature of the article is a 
table showing the cost of energy and re- 
newal per 1000 hours of a 32 c.p. 3.5 watt 
carbon filament.lainp; a’ 32 c.p. 3.1 -watt 


carbon filament lamp, and a 32 c.p. 1.25 
watt tungsten lamp at various cost prices 


of energy from $.002 to $.125 per k.w. 
hour. 

From this table it appears that for any 
ordinary installation where either a car- 
bon or tungsten-filament lamp can be used 
the short-lived 3.1-watt carbon-filament 
lamp is never a good investment, for, how- 
ever cheap or however costly the electric 
energy may be, either a long-lived 3.5- 
watt carbon-filament lamp or a tungsten 
lamp gives a lower total cost per 1000 
hours. Hence, a 3.1-watt lamp is no 
longer to be considered except in cases 
where the lamp breakage is very high or 
the vibration is so great as to shorten the 
life of the tungsten filament, or where 
some other local condition makes the use 
of this filament inadvisable, and then only 
when energy costs more than 1.6 cents per 
kw.-hour, for at any lower rate the 3.5- 
watt lamp is a better investment. 


Some Tuncsten Lamp Lessons, by H. H. 
MacPherson; Electrical World, Feb- 
ruary II. 


Discusses the relation of the tungsten 
lamp to the commercial side of the cen- 
iralonstation. sine .writer says that. the 
tungsten lamp brought its problems, but 
it has not brought the expected decreases 
(in revenue). The central station man 
should take heart and say, “I have been 
looking for something like the tungsten 
lamp for years, and am glad now that it 
is ete. 


ILLUMINATING ENGINEERING vs. COMMON 
SENSE, by A. J. Marshall, Electrical 
World, February 11. 


A reply to Mr. Kodjbanoff’s article of 


692 


the same title in the Eléctrical World of 
January 21. 


ILLUMINATION CALCULATIONS. SIMPLI- 
FIED, by T. W. Rolph; Selling Elec- 
tricity, January. 

The writer says that in electric lighting 
the problem of obtaining general illumina- 
tion can be simplified by dividing it into 
three steps: First, select the foot-candle 
intensity desirable; second, determine the 
watts necessary to give this intensity; 
third, arrange the lights in such a way 
that the illumination will be uniform. The 
table of the different intensities required 
for different purposes is then given; also 

a table of the watts per square foot re- 

quired for various lamps and reflectors 

under different conditions. Finally, the 
distrubution of the watts is discussed. 


Winpow Licutinc, by Norman Macbeth; 
Dry Goods Economist, January 30. 


Continuation of the series of articles on 
illuminating engineering, which has been 
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appearing in this journal. The article 
contains many facts and figures with illus- 
trations of good and bad installations with 
both gas and electric light. 

Laying down the general principles of 
window lighting, Mr. Macbeth says: 


The problem of window illumination has 
two sides—the physical and the physiological. 

The window may have the right kind of 
lamps, the correct amount or quantity of 
light, but, because of the physiological effect, 
may be condemned. Many installations waste 
light in outline effects, by studded ceilings 
and other methods which, if used properly, 
would efficiently do the work and leave a 
fair amount to charge off on the investment. 

The sense of seeing is dependent upon dif- 
ferences in the intensity and quantity of il- ~ 
lumination reflected from the goods to the 
eye of the observer. 


SOME PHENOMENA OF PERSISTENCE OF 
Vision, by Frank Allen; the Physical 
Review, January. aa 


A highly technical discussion of the sub- 
jece 


Foreign Items 


ComPiILepD By J. S. Dow. 


ILLUMINATION AND PHOTOM- 
ays 
Tue INTERNAL LIGHTING OF CHURCHES, 
by G. A. T. Middleton (lluminating 
Engineer, London, January). 


THE ILLUMINATION OF CHURCHES (Jilu- 
minating Engineer, London, Janu- 
ary). 

Tue LIGHTING OF CHURCHES BY ACETY- 
LENE (/lluminating Engineer, Lon- 
don, January). 

THE ILLUMINATION OF THE CHURCH OF 
SANTA SOPHIA, CONSTANTINOPLE, by 
J. B. Fulton (llluminating Engineer, 
London, January). 


The above articles form a portion of the 


special section of the London Jlluminat- 
ing Engineer, for January, devoted to 
Church Lighting. 

While it is impossible to review the 
ground covered in any detail, it may be 
said that in general the question is raised, 
What ought the object of light in churches 
be? They must perform a number of 
purely utilitarian purposes and must there- 
fore be placed so as not to be offensive 
to the congregation; but there are also 
esthetic and religious aspects of the matter 
to be borne in mind, and we may justly in- 
quire, how far, in the case of buildings of 
the venerable and ancient character of 
Westminster Abbey, for instance, we are 
justified in having to resort to the illu- 
minants of the present day. On the other 
hand, it may be pointed out that such 
buildings and their contents are of na- 
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tional importance and therefore the sys- 
tem of lighting adopted, whatever it be, 
ought to be carefully considered. - 

Much depends on the nature of the re- 
ligious worship to which churches are 
dedicated, and illustrations of Protestant, 
Catholic and Jewish places of worship 
make it clear that very different concep- 
tions as to the nature of the illumination 
suitable prevail. Thus, in a Jewish syna- 
gogue of note wax candles are exclusively 
employed; in the Church of Santa Sophia, 
described by Mr. Fulton, on the other 
hand, tiny oil lamps are used. In such 
cases it is questionable whether traditions 
and religious scruples would permit of 
modern methods of illumination, even if 
imitations of ancient conditions were re- 
sorted to. Any such attempt at imitation 
would, in any case, call for a special de- 
gree of taste on the part of the illuminat- 
ing engineer. 


Lux oR METERKERZE? by L. Weber and B. 
Monasch (2: f. Z., January 14). 


Two letters from Dr. B. Monasch and 
Prof. L. Weber respectively have appeared 
in the Elektrotechnische Zeitschrift re- 
specting the merits of the above two terms 
to denote the unit of illumination. Mo- 
nasch 15 “stillain. fayor of the term: lux, 
which he considers shorter, more con- 
venient, in more general use, and better 
adapted for international use. Professor 
Weber, however, still argues that it is 
hopeless to strive for an international unit 
of illumination until a standard of light 
is agreed upon; meantime he thinks the 
Hefnermeterkerze is even more generally 
used in Germany than the lux, and, fer the 
time being, more intelligible to every one. 

Besides this main question, the letters 
enter into the exact meaning to be at- 
tached to Cohn’s famous figures for the 
minimum of hygienic illumination, which, 
however, cannot be discussed here. 
LICHT-THERAPIE UND PRAKTISCHE ELEK- 

FROTECHINIK, by ©. Vogel (2. T. Z., 
January 14). 

A discussion of the effects of different 
portions of the spectrum on the human 
organism, and the best methods of produc- 


ing artificial light of any desired fre- 
quency. The author restates his impres- 
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sion that it is the visible blue waves to 
which curative powers are to be ascribed, 
and not the ultraviolet ones. 


EDITORIAL, INFLUENZA DEI RAGGI ULTRA- 
VIOLETTI SULL’ORGANO vista (L’Ellet- 
irtewe;, December 17, 19068).. 


A résumé of the effects of ultraviolet 
light on the eyes as discussed by Schanz, 
Stockhausen, and Voege. (See previous 
reviews.) It is pointed out that Holo- 
phane globes, besides distributing the 
light, must be effectual in absorbing any 
ultraviolet energy, which might be con- 
sidered dangerous. 


THE PRoDUCTION AND UTILIZATION OF 
Lieut, by A. P. Trotter (Continued ; 
Illuminating Engineer, London). 

The present section describes some 
forms of the Ritchie Photometer, and dis- 
cusses some practical details on which the 
sensitiveness of such instruments depends. 


BELEUCHTUNGSKORPER FUR KONSTANTE 


BopDEN-UND RAUMBELEUCHTUNG, by 
Bowe \Wembeer (2. fi08.. january 
17); 

A study of sources and reflectors in- 


tended for the production of a uniform 
ground-illumination, etc. 


BE- 
LEUCHTUNGSARTEN, by E. W. Wein- 
DeCh 2) )2as > )atuary. 17). 


Brief comparison of the cost of produc- 
ing a given illumination for a given time 
by various illuminants; on this basis pe- 
troleum-lighting, usually regarded as 
cheap, works out dearest, taking into ac- 
count the light produced by a given con- 
sumption. 


KOSTENVERGLEICH VERSCHIEDENEN 


AN APPARATUS FOR STUDYING THE COLOR 
oF ARTIFICIAL ILLUMINANTS, by W. 
Voege (lliuminating Engineer, Lon- 
don, January, 1909). 


Describes a method of comparing the 
degree of incandescence of illuminants by 
the deflection of a thermopile exposed to 
their rays and screened alternately with 
red and green glass respectively. 


THE PRODUCTION AND UTILIZATION OF 
Lieut, by Dr. C. V. Drysdale (Con- 
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tinued; Jlluminating Engineer, Lon- 
don, January, 1909). 

THE LUMINOUS EFFICIENCY OF A BLACK 
Bopy,. by Dr.-G: V- Drysdale (Paper 
read before the Physical Society, Jan- 
uary 22). 

The author shows how the radiation of 
an illuminant of the “ black body ” variety 
changes with temperature and deduces the 
greatest possible luminous efficiency of an 
incandescent body of this type to be 50 
percent. 

ILLUMINATION AND ILLUMINATING ENGI- 
NEERING (Elec. Engineer, January 1). 

REFLECTIONS ON Lamps (Flec. Rev., Janu- 
ary 8). 

HERCT RIG al GEN Gy: 


THE METALLIC FILAMENT LAMPS IN THE 
UNiIrep STATES, by. Dr. ‘Louis Bell 
(Times Engineering Supplement, Jan- 
uary 6). 

A readable article contrasting the con- 
dition of things in Europe and the United 
States. Chief among the conditions absent 
in Britain are the facts of the lamp indus- 
try being in the hands of a few large com- 
panies and the active part taken by sup- 
ply companies in the sale of lamps to con- 
sumers. In addition the prevalent supply 
P. D. in the United States is only rarely 
as high as 220 volts, which, of course, is 
a material assistance to the metallic lamp. 
Results with the tungsten lamps in the 
United States Dr. Bell states to be satis- 
factory, but the protection of the eyes 
from their increased brilliancy requires 
attention. 

FADEN FUR ELEKTRISCHE GLUHLAMPEN 
AUS Russ UND CHINESISCHEN 
TuscHeE, by Ritterburg and Hermann 
(Z of; B., December 30). 

Refers to some experiments with the 
object of constructing glowlamp filaments 
out of lampblack and Chinese ink; the 
results so far obtained are satisfac- 
tory, filaments capable of yielding a life 
of 1000 hours at I watt per H. K. being 
obtained. This report is interesting in 
view of the statement of some authorities 
that the filament of the future will con- 
sist of some homogeneous and allotropic 
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form of carbon, free from the disadvan- 

tages of the ordinary material. 

METALLFADENLAMPEN FUR 220 VOLT (Z. f. 
B., January Io). 

Describes some tests on a set of me- 
tallic filament 220-volt lamps by different 
makers. It is interesting to observe how 
many firms now make lamps for these 
high pressures. The results of the tests 
seem rather irregular, the specific con- 
sumptions of the different makers varying 
from about 0.8 to 1.6 watts per H. K. 
UEBER DAS REGULIEREN DER BOGENLAMPEN 

MIT SCHRAGEN 
MAGNETEN, by J. Teichmuller (E. T. 
Z., December: 17,24; Jour. 7..Ga De 
cember 24; Elec. Engineering, Janu- 
ary 7). 

Describes a series of experiments upon 
the regulation of flame arc lamps. The 
author points out that the regulation of 
lamps of this kind depends upon essen- 
tially different data from those affecting 
the ordinary kind; for instance, their ac- 
tion is modified by the presence of a core 
in the carbons and want of homogeneity 
generally. One interesting conclusion ar- 
rived at is that the theory of the arc being 
repelled and flattened out by the blow- 
magnet is incorrect. 

Mopern Arc Lamps AND THEIR APPLI- 
CATIONS, by J..Rosemeyer (Jil. Eng., 
London, January). 


METALLISCHE LEUCHTFADEN UND METALL- 
FADENLAMPEN, by B. Duschnitz, in 
Der Febrikation und in der Praxis 
' (Continued) (Elek. Anz., Dec. 20); 

GLUHLAMPE MIT MEHREREN FADEN, by 
JW. Phelps (27) Pecasoun 

NEUERE VERBESSERUNGEN DER MAGNETIT- 
BOGENLAMPE (Z.f.B., Jan. 10). 

THE ECONOMICAL POSSIBILITIES OF LIGHT- 
ING BY CARBON FILAMENT LAMPS 
(Jil. Eng., London, January). 

DIE NEUESTEN FORTSCHRITTE DER BER- 
LINER STRASSENBELEUCHTUNG IN 
VERGLEICH MIT DER BISHERIGEN BE- 
LEUCHTUNGSARTEN, by H._ Dreh- 
schinidt A Jo/.G. lana Io), 


KOHLEN UND BLAS- ° 
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The author criticises the recently pub- 
lished article of Dr. L. Bloch on the above 
subject, claiming that he does not correctly 
estimate the recent progress of gas lighting. 
For instance, the high pressure inverted 
gas lights in use now consume not 0.65, but 
only 0.48 to 0.5 litres per M. Lower Hem. 
Sph. C.P. Professor Drehschmidt also 
points out that Dr. Bloch’s own figures 
suggest that the flame arc lamps must act 
very unevenly, some apparently yielding a 
much higher illumination immediately be- 
low them than others. 
INTENSIV-GASBELEUCHTUNG MIT PRESSGAS 

UND MIT PRESSLUFT, by O. Klatte 
eieG ee Dec 26 )). 


A further addition to the discussion as 
to the relative merits of using high-pres- 
sure air and high-pressure gas. The au- 
thor again states that the Pharos Com- 
pany, who utilize lamps in which both 
methods are employed, find the former 
method preferable. 


STREET LIGHTING IN SMALL URBAN Dis- 
Beietonoys Hse. Willson) -(Jo0G. Li, 
anet2 

The author gives his experiences in 
lighting a small district by gas. Among 


many matters discussed, the author’s 
figures for mantle-renewal, 5% per 
lamp per annum are interesting. In the 


discussion, Mr. Boot remarked on the 
lowness of these figures, suggesting that, 
on a windy night, as many as 75 per cent. 
of the mantles might be put out of action. 
The same speaker declared that he had 
never been able to obtain more than 35 
candles from an ordinary gas-burner, tak- 
ing 3.5 cu. ft. per hour, though initially, 
and with special conditions as regards 
quality of gas, &c., 70 were said to be 
obtainable. 
Town-Gas FOR’ RAILWAY 
Gia GA bec. 20): 
Gives some particulars of railway-car- 
riage lighting in the Isle of Wight by gas 
compressed at 150 lb. per square inch, 
which, it is claimed, exceeds oil-lighting 
in cheapness. During a run of 23 days, 
4 out of 19 mantles were replaced. 
ERFAHRUNGEN MIT LATERNEN-FERNZUN- 
DUNGSAPPARATEN, by H.  Dobert 


CGA Atra ©): 


LiIcurrNG 
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~ Describes some experiences of the 

Bamag distance gas lighter during six 

months, a saving of 36 per cent. of the 

cost of attendance to lamps in the streets 

was achieved. 

AUTOMATIC STREET LIGHTING IN LIVER- 
BOOS Git Grvlg s lal. 12))8 


Also gives some particulars of various 
methods of distance-control of gas lamps. 
THE FouLtinc oF ACETYLENE BURNERS 

(Acetylene, Dec., 1908). 

The fouling of burners may be due to 
either mechanical, chemical or physical 
impurities; one common cause, however, 
is the formation of inconvenient polyme- 
rides of acetylene, and these are usually 
derived from the impurities of other kinds 
already present such as phosphoretted hy- 
drogen. 

Other articles: 


L’Erat AcTUEL ET L’AVENIR DES DIF- 
FERENTS MODES D’ECLAIRAGE (Rev. 
des Eclairages, Jan. 15). 

Merattic FirAMENT Lamps, by Dr. L. 
Belle (G: 1/7.,- lanv.9,): 

PETROL-irk GAS, by. W. Key (J..G.i L. 
Jatset2«Corresp:)): 

"ROUND THE WORLD, AND SOME GAS- 
worKs, by J. Graham (J. G. L., Jan. 


Lem ater Que 


Buisson-Hetta Et ACETYLENE, by L. 


Protais 
£5): 
THE LIGHTING OF FLEET STREET (G. W., 

i] ative2))'. 
INVERTED GASLIGHTING, OR METALLIC 


ELECTRIC LAMPS FOR STREET LIGHT- 
UNG eres |i 12 )h 


PorTABLE ACETYLENE LAMPS IN 
(Acetylene, January). 


(Rev. des Eclairages, Jan. 


MINES 


VERFAHREN ZUM ZEICHNEN VON GLUH- 
STRUMPFEN GLUHLICHT- 
BRENNER FUR FLUSSIGE BRENNSTOFFE 
(Zi Bilan. 20)s 


* Contractions used. 
H. T. Z. Elektrotechnische Zeitschrift. 
Elektrotechnischer Anzeiger 
. W. Gas World. 
Tit. ees Lond. Illuminating Engineer (of Lon- 
' don). 
J. G. L. Journal of Gaslighting. 
J. f. G. Journal fiir Gasbeleuchtung und Was- 
serversorgung. 
Z. f. B. Zeitschrift fir Beleuchtungswesen. 
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BERKELEY, CAL.—Plans have been 
completed by the Conference Committee of 
the Berkeley improvement clubs for the wag- 
ing of an active campaign for better street 
lights. It will be asked that the current be 
reduced in Berkeley from 220 to 110 volts. 
It is said this will remedy many of the pres- 
ent troubles. It is thought that if enough 
influence is brought to bear the Berkeley 
Electric Lighting Company will comply with 
the wishes of the people. According to H. 
A. Sully of the Northill Improvement Club 
all modern improved incandescent lights are 
made exclusively for a 110-volt current. 


WASHINGTON, D. C.—Chairman Green 
of the Committee on Illuminations for the 
inauguration has submitted plans for the 
lighting of the Capitol, the monument, the 
post office, the Treasury front, Pennsylvania 
avenue and the peace monument, where 
sprays of water, illuminated by various col- 
ored lights thrown upward from the base, 
will envelop the statue. To the southeast of 
the Treasury Building, and directly in line 
with the avenue illuminations, it is proposed 
to erect a brilliantly lighted arch, bearing the 
names of Mr. Taft and Mr. Sherman, and 
an American flag, illuminated by colored 
searchlights, will float from the top of the 
arch: 


ST. LOUIS, MO.—The Committee on De- 
sign and Electrical Supply of the Downtown 
Lighting Association will complete a definite 
plan for lighting the streets in the business 
section, and one for considering bids for the 
work will be presented to the Board of Pub- 
lic Improvements for its consideration when 
the new lighting contracts are opened. Many 
sessions have been held and an agreement 
has about been reached as to the form of 
lamp and standard to be installed in the 
district. In addition, a subcommittee has 
mapped out a comprehensive lighting scheme 
which, when installed, will transform the 
business section into the most modern and 
best lighted section of any city in the United 
States. 


NIAGARA FALLS, N: Y—Those who 
have been advocating the renewal of the 
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project for lighting the Falls are encouraged. 
Prominent traffic officials representing the 
New York Central lines were consulted and 
they expressed themselves in favor of the 
illumination scheme. 

It will require an expenditure of more 
than $30,000 to permanently install the 
gigantic searchlights and other equipment for 
the illumination, and the city depends in a 
great measure on help from the railroads. In 
September, 1907, the lights were on for a 
month, and the Falls at night were trans- 
formed into a spectacle of surpassing gran- 
deur, with the vari-colored rays from the 
projectors. Some of the searchlights were 
the biggest in use at the time, exceeding in 
size the largest on the United States men-’o’- 
war. 

The railroads appreciate that with a per- 
manent illumination a further attraction 
would .be offered to those contemplating 
Niagara Falls excursions. The special tour- 
ist traffic into this city during the summer 
is tremendous. With the illumination it could 
be doubled, say the wise ones, and for that 
reason the railroads are expected to define 
their position ere long. 


WHEELING, W. VA.—The maintenance 
of the city gas plant, that at present is at- 
tracting so much public interest, is a matter 
of grave importance to the public. Espe- 
cially is this true since the citizens them- 
selves endorsed municipal ownership of the 
gas plant by passing a bond issue of $110,000 
to improve it. 

The gas trustees are making every effort 
to get plans in shape for the improvement of 
the city gas plant, and are only waiting to 
hear the final result as to the disposition of 
the improvement bonds. Communications 
are being made ready for sending to differ- 
ent cities of the country and to corporations 
as to their experience in the making of gas 
and the facts will be collected as far as pos- 
sible regarding the fuel used for the product, 
whether coal oil, gas, or both. 

Exact figures as to the candle power of 
the products and the cost in holders will be 
ascertained, as also the charge to the con- 
sumers. 
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HOW TO ATTRACT 
CROWDS TO SHOW 
WINDOWS 


The LINOLITE SYSTEM floods 
every inch of a show window with such 
a Clear, steady, brilliant and even light 
and makes it stand out among its sur- 
roundings so prominently that attention 
is irresistibly called to it. J¢ shows up 
every detail of the goods displayed. 





Yet LINOLITE does not occupy val- 
uable space, spoil the contour of the 


window nor dazzle the eyes of specta- 
tors, because it can be fitted inside the framework or back of the vertical fillets, 


so that it only projects 12 in. into the window, and so that the source of 
light is invisible from the outside. 


LINOLITE SYSTEM 
OF LIGHTING 


is quicker, easier and cheaper to install than bulb lamps. /J/¢ costs less to operate 
because fewer lamps are required. One LINOLITE lamp gives twice as much useful 
light as a bulb lamp of the same candle power, because the reflector throws all 
the light on the goods to be illuminated—none is wasted. It is only necessary 


to run LINOLITE fixtures as high as it is customary to dress the window, thus 
making another saving. 











That’s the kind of argument you can put up to the storekeepers in your 
city if you handle LINOLITE. Don’t you think you would find it a profitable 
line to push? 


Write nearest Branch for Booklet and Dealer’s Prices 


H. W. JOHNS-MANVILLE CO. 


New York Philadelphia Buffalo Kansas City Seattle 
Milwaukee St. Louis Detroit Minneapolis Dallas 
Chicago Pittsburg Baltimore San Francisco London 
Boston: Cleveland New Orleans’ Los Angeles 933A 





For Great Britain and Continent of Europe: 


TURNERS & MANVILLE, LTD., Hopetoun House, 5, Lloyds Ave., 
London, E. C. 
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Federal Clusters 


for 






Tungsten 






Lamps 






Federal Cluster No. 765 Federal Cluster No. 766 







Artistic Chain Suspension Cluster with A Cluster simple indesign but very 

Brass Canopy. Is equipped with our graceful. Porcelain glass reflector and 

specially designed porcelain Dome Shade a porcelain enameled steel center disk in 

and Diffuser. which the sockets are placed. Very in- 
expensive. 





For complete information on our full line of Tungsten Clusters 
write for handsome new bulletin No. 11,100 showing many 
styles and sizes. 






Federal Electric Company 
Lake and Desplaines Streets Chicago 





Do It! 


Write 
To-Day and 
Make Us 
Produce 


















Proof 
Thats 


HUBBELL 
Ceiling Socket No. 35,032 


will satisfy you even tho’ you 
-demand the most artistic, 
practical and economical. 


HARVEY HUBBELL, Inc. 


Bridgeport, Ct. 














Don’t Spoil the Picture with unsuitable 
illumination. 


The WARD PICTURE LAMP 


provides ideal service for this exacting prob- 
lem in illuminating engineering. Write 


McLEOD, WARD & COMPANY 


33 Thames Street, New York. 
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the Daniels Boulevard Lighting System 


(PATENTED) 


Realizes Combined with 
the the 
Highest Ideals Maximum Efficiency 
of Art of Results 





INe St REET ILLUMINATION 


@ The concrete posts are legitimate substitutes for, and per- 
fect imitations of monolithic columns. They possess all the 
dignity and elegance pertaining to sculptured stone—quali- 
ties that are unattainable with iron or steel construction. 
Furthermore, they do not rust nor discolor, and do not re- 
quire painting. 


@ The light-source is a special form of the Jandus Arc Lamp, 
whose absolute reliability has been established by years 
of use. Lamps are supplied adapted to all commercial 
circuits. In point of efficiency, distribution, color, and vol- 
ume of light, the arc lamp holds first place as a street illum- 
inant. 


q A twenty-inch diffusing globe is used, which is of sufficient 
size to wholly remove objectionable glare, and also to satisfy 
the artistic requirement that the column support an object 
commensurate with its strength. The complete fixture is in 
perfect harmony and symmetry. 


@ City authorities and civic associations who wish to ex- 
press solidity and unaffected grace, rather than strained and 
flashy “spectacular” effects in public lighting, will find their 
ideas fully embodied in the Daniels Boulevard Lighting 
System. 


Q We will gladly furnish full specthcations, giving the proper 
location and distance of posts, approximate costs, etc., to in- 
terested partics who will send us a general description of 
their conditions and wants. 





The Jandus Electric Company 
CLEVELAND, OHIO 


New York Office Philadelphia Office Chicago Office 
114 LIBERTY STREET 1211 FILBERT STREET 23 EAST LAKE STREET 
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TYPE H—COOPER HEWITT LAMP. 





Old Age—Or Poor Light? 


Sooner or later the time comes when things don’t look so sharp and 
clear as they used to; fine lines appear blurry, and you can’t distinguish 
details without special effort. 

Then you go to the oculist, and get fitted with glasses: a perfect 
nuisance—but you must have them. 

Perhaps, after all, the trouble was more with the light than with your 
eyes. The soft yellow light of gas and incandescent electric lamps is 
pleasant enough when you don’t need to look at anything sharply; but 
when you must distinguish fine details—as of print, writing, drawings, © 
fabrics, small or accurate mechanical parts,—you want a light that skerpens 
rather than soffens. 

It is a scientifically proven fact that the light of the Cooper Hewitt 
Lamp, on account of its peculiar quality, enables the eye to  résolve’’— 
distinguish—fine details to a remarkable degree. It is equivalent in this 
respect to the use of strong glasses. Numerous cases are on record where 
those who had been regular wearers of glasses have been able to discard 
them entirely when working under the light of the Cooper Hewitt Lamp. 

Ponder this well: LIGHT [TS CHEAPER THAN LABOR, and 
far cheaper than eyes. 


~ 





COOPER HEWITT ELECTRIC CO. 
222 WEST 29TH STREET 
NEW YORK 
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No Engineer Can Question 


This convincing Evidence of the Superiority of FRINK REFLECTORS 
CARNEGIE INSTITUTE, PITTSBURG 


In the new Art Galleries, recently completed, we installed about 2,600 feet of our 
special Art Gallery Reflector. 


BROOKLYN INSTITUTE OF ARTS AND SCIENCES 
In the addition recently completed we installed about 600 feet of the same type 
of reflector. 
BOTH OF THESE GALLERIES 

were originally lighted with these reflectors. For the new work nearly every other 
scheme for gallery lighting was presented for consideration, and the fact that 
Frink Reflectors were chosen after eight or nine years of thorough trial in the 
older buildings of both institutions is sufficient proof of their superior efficiency . 


YOU NEED NO ART GALLERY 


to use these reflectors. We make practically the same fixtures for show-window 
lighting, and all of you have stores to light. You know that the principles of 
correctly lighting art galleries and show-windows are the same. 


Write for full information concerning our Show- Window Reflector. 


I. P. FRINK :: New York 


solee BARE: SPREE 





New Integrating Globe 
Photometer 


@ Especially adapted to 
the photometry of incan- 


descent electric lamps. 


@ Gives direct readings 
of mean spherical candle- 
power (total flux), mean 
hemispherical, and _inten- 


sity In a given direction. 





Prices and full description on application 


FOOTE, PIERSON & G@: Wyeaulvcnite ttaad Sole Licensees 


160-162 DUANE STREET, NEW. YORK 
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No. 7719 


HE science of Illuminating Engineering finds its best expression 
in lighting fixtures designed and constructed in accordance 
with the canons of Decorative Art. 


HE accompanying illustration reflects our aim — to reproduce 

series of fixtures especially adapted to our new reflectors 

and high efficiency lamps, fulfilling to the highest degree the 
requirements of each special problem. 


THE: ENOS GOMPANY 


MAKERS OF LIGHWING Fixtures 


Office and Factory: Salesrooms: 
Seventh Avenue and Sixteenth Street Five West Thirty-ninth Street 
BALTIMORE — 519 N. Charles St. CHICAGO — W. K. Cowan & Co., 203 Michigan Blvd. 
PITTSBURG — G. P. Norton, 4th & Penn Sts. SAN FRANCISCO — 1748 California St. 
ST. LOUIS — N. O. Nelson Mfg. Co. TORONTO — 94 King St., West. 
SEATTLE — Cox & Gleason, 1914 Second Ave. SPOKANE — Cutter & Plummer, Inc. 


stamped on every piece of 
work manufactured by us 


For the protection of our 
clients, our trade-mark is 





In dealing with advertisers please mention THe ILLUMINATING ENGINEER 





LIGHT IS A GREAT SUBJECT 


@ Everybody uses light, therefore everybody is interested in it 
in some way. Because it is so common is, perhaps, the chief reason 
that so little careful thought is given to its importance. 

@ If the source of supply gives out, as of gas or electricity, even for 
a few moments, what consternation prevails! How all human activity 
instantly ceases ! 

@ The subject touches on science, art, history, political economy,— 
in fact, it touches every phase of human existence at some point. In 
a subject so important, and so universal in its application, you can 
certainly find something of interest, whether as a user of light anda 
seeker after better results; or as one interested in the development of 
natural science, or concerned financially in the promotion of industries 
connected with the production and use of light; or one merely seeking 
a broader culture. 

@(INDIRECT ILLUMINATION has been much praised, and 
officially endorsed for use in the public schools by a special commis- 
sion, appointed by the German government. Mr. Albert J. Marshall, 
however, sees some faults in this system, and sets forth not only his 
opinions but his experience, in an article on this subject. 

@DO YOU HAVE TO WORK AT A DESK ALL DAY? And 
have you wondered why you feel dozy and headachy these dark days 
when the lights have to be burning. Don’t charge it to your own 
stupidity, or imagine that you are getting old, until you have sifted the 
question of the light; more than likely it is all due to bad lighting. 
Mr. P. H. Bartlett tells how a large accounting room is lighted so that 
every one can see plainly without a light-source itself being visible 
anywhere, and also shows how easy it is to fit up any office in this way. 
@ PRETTY NEARLY EVERYTHING HAS BEEN SAID ABOUT 
NEW YORK’S “400’’—except how they light their houses. The 
lighting of a New York mansion is described, and fully illustrated in 
this issue. 

@IF YOU ARE SCIENTIFIC, or if you are practicing illuminating 
engineering, you will certainly be interested in Mr. Wohlauer’s article 
in which he describes a new method of dealing with the various 
mathematical problems concerned with the flux of light. 

@iIn the editorial department a number of questions are discussed 
which will set you thinking. THE ILLUMINATING ENGINEER 
believes in progress, and also that progress can only come from an 
aggressive and critical discussion of allthe problems with which it has 
to deal. It believes that it is better to have wrong opinions than no 
Opinions at all, and that the right can only be obtained by fearless 
investigation and discussion. 

q@DO YOU CONTEMPLATE TAKING UP ILLUMINATING 
ENGINEERING AS A PROFESSION? The opportunities which 
are at present open are discussed in an article dealing with this par- 
ticular phase of the subject. 

@ Besides these various topics, there is the usual record of current 
literature on the subject, a humorous contribution by Mr. Guido D. 
Janes, Correspondence, etc. Surely a wide enough range of subjects 
to suit the most exacting, in this issue of 


THE ILLUMINATING ENGINEER 
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U.S. BAT TEESHIP 1LieINner 


(EQUIPPED WITH STERLING LAMPS) 





Settling in the trough of a heavy sea off the Virginia coast. 


After one of the most rigid series of tests exacted of electric lamps, 
The Sterling Electrical Manufacturing Company, of Warren, Ohio, 


is now furnishing under contract the United States Navy 


3 0 OG. 0 ee 
STERLING LAMPS 











THE STERLING ERECT RiG3s 
MANUFACTURING CO. 


WARREN, OHIO, U.S.A. 
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MW] Tests of Illuminants |[bil 


LIGHT-~Intensity 
Distribution 
Color 


Steadiness 
ENERGY---or fuel consumption 
LIFE---Duration 


Deterioration in candle-power 
Change in Characteristics 


| Tests of Illumination 


Intensity 


Diffusion 


‘Electrical and Photometric Tests of every 
Description ”” 


Electrical Testing Laboratories 
80th Street and East End Avenue 
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OPAL GLA@e 


SHOULD BE RECOMMENDESR 


for many installations of 
Tungsten lamps. It is 
the best reflecting glass, 
is easily cleaned, moderate 
in price, and can be ob- 
tained in a large variety 
of shapes. 



























































































































































































































































































































































































































































“Gillinder’’ Opal can be de- 
pended upon for its density, 
(Note the symmetry of outline of above) glaze, durability and finish. 







































































Gillinder - Philadelphia 


Show Rooms: New York Chicago Boston 


==) MACBETH CALCULATOR 


for the solution of every mathematical problem arising in Illuminating Engineering 
_ such as 

The determination of horizontal, vertical, or normal intensities at any given distance 
height or angle, from polar curves. 

The calculation of the candlepower necessary to produce a given illumination at any 
height, distance or angle, etc., etc. 

Absolute accuracy of results, without the use of equations or arithmetical work. Enables- 
one hour’s work to be done in one minute. 

Size 5 inch diameter. Seal grain silk lined or tan calf cases as desired. Price $6.50 postpaid 


[lluminating Engineering Publishing Co., 233i Youn 





| Yaw Revsseisee Lanswon | ~—s ELECTRICAL __| 
Illuminating Engineer LLELUMIN Aer ING 


Telephone 6925-6926 Cortlandt 


227 Fulton Street, ) new ork] = F-NGINEERING : 


WILLIAM EDWARD BARROWS, Jr., B.S., E.E. 
NORMAN MACBETH, | 





: : : 216 P 
Illuminating Engineer $2.00 Bannan 
Inspections, Tests and Reports. 
Plans, Specifications. | THE ILLUMINATING ENGINEER 
821-822 Weightman Bldg. Philadelphia ‘12 West 40th Street = NEW YORK 
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“Phoenix” Quality 


GLOBES FOR. 
TUNGSTEN LAMPS 


Combine efficiency increas- 
ing power with rare beauty. 
The faculty of increasing the 
capacity of the lighting unit makes ‘‘Phoenix’”’ unique among 
tungsten globes; photometric tests substantiate this assertion. 
The line of “Phoenix’’ globes is 
so varied that every taste and 
every condition can be satisfied. 


Complete catalog on request. 


The Phoenix Glass Co. 


Gleason- | 1ebout Glass Co. 


Brooklyn, New York 





w] 


Four Tungsten 
Facts 


G The most EFFICIENT, most 
BEAUTIFUL, most CLEANLY 
and CHEAPEST glassware for 
use with Tungsten lamps is NOT 
any form of CRYSTAL glass. 


9115 OPAL @ You are interested? Inquire. 
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HOLOPHANE STEEL 


AND THE 


HARD-TO-PLEASE 
CUSTOMER 


When the Holophane Company announced its new and im- 
proved line of Holophane-D’Olier Metal Reflectors— 


The Holophane Steel Line 


—the “ hard-to-please ’’ customer began to think up reasons 
why he couldn't handle it. We had a double answer to all 
objectors—Quality and Advertising. 

‘’ We do not ask you to buy—we ask you to help us to 
sell.”’ That was our proposition. Those Electrical Con- 
tractors, Jobbers and Supply Men who accepted this prop- 
osition are now Selling 


Holophane Steel Reflectors 


by the hundred. With our aid they are equipping many large 
industrial plants and making a good margin of profit on 
these big orders. 


We should be glad to hear from more dealers who are 
willing to co-operate with us along these lines. 


HOLOPHANE COMPANY 


Metal Reflector Department 227-229 Fulton St., New York 
CHICAGO BOSTON SAN FRANCISCO 





In dealing with advertisers please mention THe ILLUMINATING ENGINEER 








THE ILLUMINATING ENGINEER ADVERTISER 


This is the Life Size 


Of the New Small Bulb 40 Watt 
Sunbeam Tungsten Lamp 


100 List Price 


Clear 


$1.00 


Frosted 


$1.05 


in a 
Standard 
Package 





It is fitted with the small Edison base—same as a 16 c. p. Carbon Filament Lamp— 
and can be burned at any angle and substituted in any place fora 16. p. 
Carbon Filament Lamp. We are now making shipments of them. 


Sunbeam Incandescent Lamp Company 
MANUFACTURERS 


Chicago New York Toronto 


WESTERN ELECTRIC COMPANY 


General Distributors 


Chicago Cincinnati SaltLakeCity St.Louis Dallas KansasCity Seattle St.Paul Denver San Francisco 
New York Boston Pittsburg Philadelphia Atlanta California Electric Co., Los Angeles 


WRITE NEAREST BRANCH 
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An Important 
Scientific Discovery! 


It has recently been proven 
scientifically that the remark- 
ably high efficiency of 


The Banner Tungsten Lamp 


is due largely to the selective 
emissivity of the filament. 


This knowledge will add to 
your satisfaction when you find 
your lighting bills less than half 
of what they used to be. 


It is always a comfort to 
know why a thing 1s so. 


Don't forget also that 


BANNER TUNGSTEN LAMPS 
GIVE ELECTRIC DAYLIGHT 


“9 aoe 
BANNER ELECTRIC COMPANY 


YOUNGSTOWN, OHIO, U. S. A. 
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A recent installation in a Philadelphia rug store of 


Welsbach Reflexoliers 


No light, it was found by the owners of the store above 
pictured, brought out the exact colorings of the rugs 
as did the light furnished by the Welsbach Reflexoliers. 
Then, after the Reflexoliers had displaced electricity, the 
cost for operating the Reflexoliers was found to be less 
than half the price formerly paid for electricity. 


They got more light, better light and paid Jess for it. 





WELSBACH CO. 


> 


Stores in all Leading Cities 


Home Office and Factory: 
PHILADELPHIA, PA. 
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Don’t You Wish You Had | 
“Struck Oil” 


in the early days of the petroleum industry ? 

There is another field open to you today that offers equally great 
opportunities. 

So sure as petroleum superseded whale oil, as surely will 
Acetylene supersede all forms of oil light. 

There is no line of business in which there is so little real com- 
petition, and in which the demand is so urgent, as that of supplying 
better light in country homes and in the smaller towns. 

There are millions of kerosene lamp slaves eagerly awaiting their 
deliverance: Acetylene is the liberator. 

PILOT GENERATORS deliver the Acetylene. They require 
no more skill, and not nearly so much attention, as an ordinary 
heating furnace. 

They are easy to sell because they are just what the people have 
been looking for ; and they are easy to install and operate because 
they are simple and practical in construction. And the man who 
sells them makes easy money. 

Putting in Acetylene plants is not a ‘ make-shift,’’ or “‘ pot- 


boiler,’’—it is a business to tie up to, and grow up with. 
Start now. Send for our literature on the subject, and give the 
matter a careful investigation. ‘Get in on the ground floor.’”’ Why 


give yourself nervous prostration trying to ‘‘ butt in’’ to some over- 
crowded business? Acetylene offers today the same opportunities 
for commercial development that was offered by electricity twenty- 
five years ago. 


Write us today. 


The Acetylene Apparatus 


Manufacturing Company 
356 Dearborn St., - - . Chicago, III. 
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REST Westinghouse 
‘Tungsten 


RENEWED Lamps 
LAMPS 


NINE CENTS 











Write for Particulars 


Boston Incandescent 





STANDARD MULTIPLE TYPE 
Lamp Co. 100 Volt Range. 1.25 W. P. C. 
SOLD BY 
Danvers, - Massachusetts. Westinghouse Elec. & Mfg. Co. 


Offices in all Principal Cities 





It will probably pay you Mr. is 
© | Lamp User, to know ex- = 
actly what our proposition on | 


“BRIGHT” 


Lamps is. 


They will reduce your lamp 
costs. They will reduce 
your current bills — 


Well, write us, if you want 
to save some money. 


The Economy Electric Company, Warren, O. 
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HERE is that something which attaches itself to the 

| man ‘‘who speaks right out in meeting” which 
marks that man as a leader among his fellows. He 

is respected because he gives voice to his opinions and 
makes his claims heard. He is pointed out wherever he 
goes aS a man of affairs; while another man, although 
very cute at button-holing on street corners those of his 
friends who are willing to lend ear to his talk, is little 


known beyond the pale of his immediate neighborhood. 


In these piping days of keen competition, the far-sighted 

cc man is the man ‘“‘who speaks right out in 
meeting.” He appreciates that the growth of his business 
absolutely depends on his letting those with whom he 
would trade know exactly where he stands—so he comes 
out into the open with his claims. He advertises, letting 
the little man do the button-holing and granting him the 
small good that comes of it. For, whether conscious of it 
or not, ‘most everybody gives credit to the man who comes 
out in the open. We applaud the man for his speech; we 
give preference to the concern which advertises ; we put 
confidence in its product. The more exacting and the 
higher the standard of the audience (or the readers) the 
greater the value of the advertising. 


The one surest way by which definite and substantial 
business progress can be made today in the lighting field 
is by making the merits of your products known through 
the advertising pages of THE ILLUMINATING 
ENGINEER, thus challenging the judgement of the 
most critical, the most active, and the most-worth-while 
element in the lighting business. | , 
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The J. L. MOTT IRON WORKS 


118-120 Fifth Avenue 
NEW YORK 


Established 1828 





Ornamental 


Arc Light 
Poles 








Electroliers 
for Public 
Buildings, 
Hotels, etc. 





Posts for 
Tungsten Lamps 





CATALOGS, SPECIAL 
DESIGNS and PRICES 
ON APPLICATION 





Colossal Electroliers at New Connecticut Avenue Bridge, Washington D.C. 
We built and erected 28 of tnese posts for the U. 8S. Government. 





In dealing with advertisers please mention THE ILLUMINATING ENGINEER 


22 












THE ILLUMINATING ENGINEER, ADVERSE 


3 


Woes 


ty 


OWNED 


\\ 





A RARE BOOK! 


The supply of bound copies of Volume I. of THE IL- 
LUMINATING ENGINEER was exhausted before they were 
out of the bindery. Since then we have had many calls 








for this volume which we have been unable to supply. 
By offering a large premium on single copies, we have 
succeeded-in collecting a very limited number of complete 
volumes, which we offer in half morocco at $6.50 a vol- 
ume. Persons desiring to obtain a copy should not delay 
in sending their order. 


Bound‘ Copies of Volume II. can be had in 
FULL. BUCKRAMs 25.92.50 
HALF. “MOROCCO 23.00 


Bound Copies of Volume III. can be had after March 
10th, 1909.* 


FULL BUCKRAM.... $2.75 
HALF ;MOROCCO.... 3.25 


*23® Subscribers wishing us-to bind for them their copies 
of Volumes I., II. or III., with complete index, can do 
so by shipping the copies to us, charges prepaid. Full 
Buckram, 75c. Half Morocco, $1.25. 


Copies of Index for Volumes I. or If. will be mailed to 
any subscriber upon request. Index for Volume ITT. will be 


ready March 1, 1909. 


- ILLUMINATING ENGINEERING PUBLISHING Co, 
12 WEST 40TH STREET, NEW YORK 
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~ Street Fixtures for 
Flaming Arc Lamps 


q The illustration herewith shows 


one of our new fixtures for flaming 






arc street lighting as installed on 


Broad St., Newark, N. J. 







full particulars regarding this notable 






installation furnished on request together 






with our complete catalogue of designs 






for both arc and tungsten street lighting. 


Eamer -. Niorns €o. 


1214 West Street Building 
NEW YORK 






THE COLONIAL TUNGSTEN 


The Colonial Electric Co., Warren, Ohio 
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SPECIAL OFFER 
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THE ILLUMINATING ENGINEER, London, is_ issued 
on the first of each month, and covers fully the prog-— 
ress in the field of light and illumination in England 
and Europe, As nearly all the most recent improvements 
in methods of producing light had their conception in foreign 
countries, and are being vigorously pursued by European 
experimenters, those wishing to keep in closer touch with 
the progress in illuminating engineering in the foreign 
field can do so by subscribing to this edition. 


THE ILLUMINATING ENGINEER 


London, 


Subscription price $2.55 a year 


SPECIAL COMBINATION OFFER 


HULU UUAA TTT 
IIIINUUTULUVOTUUVUUU TUITE 


THE ILLUMINATING ENGINEER, New Vork, (reg- 
ular price $2.00,) and THE ILLUMINATING ENGINEER, 
London, (regular price 10/6 or $2.55,) to new subscribers only, 
one year, $4.00. 


Sample Copies will be sent on request. 


The Illuminating Engineer 
Circulation Department 


12 West 40th Street | NEW YORK 
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GOOD POINTS 


@ Patent Safety Thumb 
Lock. 


@ Safety Jam-Nut. 
@ Oval Lock-Nut. 


@ Quarter Turn instead 
of Half Turn. 


@ Stop Pin screwed in. 











SAFETY OR CHEAPNESS 
WHICH? 


The popular manager will provide his gas 
consumer with anything that will 


SAVE LIFE 


A live man will use more gas than a dead 
one 


S & A. SAFETY GAS COCKS 


Cost but a trifle more than old style cheap 
gas cocks. 


The Consolidated Gas Co. of New York, 
The Brooklyn Union Gas Co. of Brooklyn 
and many other gas companies throughout 
the country are using these fittings. 








Manufactured by 


SHAPIRO & ARONSON 


20-30 Morton St., BROOKLYN, N. Y. 
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“OPALUX” 


A “Real” reflecting glass shade, with a smooth outer surface and. 
a patented “Egg Shell” inner reflecting surface 


These shades have been specified in numbers of new buildings in all parts of 


the country. 


Their real merits are creating a furore wherever they have been seen. 


If you have not had a sample, send in your order at once. 


“Opalux ” Shades are ideal to use for 
combined scientific and artistic lighting. 
Nothing on the market compares with 
them for general or specific serviceability 


These fixtures are artistic, well con- 
structed, and will harmonize with most 
any style of decoration. For so long a 
time fixture manufacturers have consid- 





Tyve F—For use with very high ceilings. 


—they have no peer in efficiency, and no 
equal in beauty. 

The photometric curve of “ Opalux,” 
as tested by the Electric Testing Labora- 
tories of New York, shows that its reflec- 
tion of the light gives greater efficiency 
of illumination than any other glassware. 

In appearance it is such a clean, clear 
blue-white, and shows such beautiful opal- 
escent sea-shell tints when illuminated, and 
its shape and simple outside ornamentation 
are so pure in style, it adds a large per- 
centage to the attractiveness and decora- 
tive perfection of the interior of any 
building or room. 

The use of “ Opalux ” also enhances the 
value of any fixture with which it is used. 
Above all, it possesses every essential 
requisite demanded by science in a perfect 
reflector, and, as a reflector, nothing its 
superior has yet been developed. 

The possibilities, through the use of 
“Opalux,” for developing fixtures most 
practical for commercial use and artistic 
as well, has led us to build a new and ex- 
clusive line of fixtures, which we have 
named our “QOpalux” Tungsten Line. 


Central Electric Company 
264-270 Fifth Avenue 


Chicago, Ill. 


ered the shade had no relation to the fix- 
ture itself, that this exclusive line will be 
much appreciated because they represent 
harmony between fixture and shade. 





Type S—Recommended for regular use. 


Send us a request for Book Q, and we 
will forward you our Art Catalogue; 
which fully illustrates and describes 
“Opalux ” Reflectors and our special line 
of “Opalux” Tungsten Fixtures. List 
prices are given in the book, and discounts 
will be quoted. 


Pettingell-Andrews Company 
156 Pearl Street 


Boston, Mass. 


SELLING AGENTS FOR 


THE PRICE-McKINLOCK COMPANY —:: © :: 


BOSTON, MASS. 
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